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EXTRACT FROM A REPORT - ON BETON-COIGNET 

Professional Papers, Corps of Engineers, U.S.A., No. 19. 

BY O. A. GILLMORE, 
Major Corps of Engineers, Brevet Major-General U. S. A. 



3. This name is given to a beton of very superior quality, or. more properly speaking, an 
artificial stone of great strength and hardness, which has resulted from the experiments and 
researches, extending through many years, of M. Francois Coignet, of Paris. 

96. The use of beton agglomere in France dates back to the year 1856, and confidence in 
its value has been constantly on the increase since that date. 

57. Uses of beton agglomere in Europe and elsewhere. — The most important and 
costly work that has yet been undertaken in this material, is a section, thirty-seven miles in 
length, of the Vanne aqueduct, for supplying water to the city of Paris. 

This aqueduct, which traverses the forest of Fontainebleau through its entire length, com- 
prises two and a half to three miles of arches, some of them as much as fifty feet in height, 
and eleven miles of tunnels, nearly all constructed of the material excavated, the impalpable 
sand of marine formation known under the generic name of Fontainebleau sand. It includes, 
also, eight or ten bridges of large span (seventy-five to one hundred and twenty-five feet), for 
the bridging of rivers, canals, and highways. 

The smaller arches are half circles, and are generally of a uniform span of 39^, with a 
thickness at the crown of 15* inches. Their construction was carried on without interruption 
through the winter of 1868-9 and the following summer, and the character of the work was not 
affected by either extreme of temperature. The spandrels are carried up in open work to the 
level of the crown, and upon the arcade thus prepared the aqueduct pipe is moulded in the 
same material, the whole becoming firmly knit together into a perfect monolith. The pipe is 
circular, 6$ feet in interior diameter, with a thickness of 9 inches at the top, and 12 inches at 
the sides, at the water surface. The construction of the arches is carried on about two weeks 
in advance of work on the pipe, and the centres are struck about a week later. 

Water was let into a portion of this pipe in the spring of 1869, and M. Belgrand, inspector 
general of bridges and highways, and director of drainage and sewers of the city of Paris, cer- 
tified that " the impermeability appeared complete." 

58. Another interesting application of this material has been made in the construction, 
completed, or very nearly so, of the light-house at Port Said, Egypt. It will be 180 feet high, 
without joints, and resting upon a monolithic block of beton, containing nearly 400 cubic yards. 
In design it is an exact copy of the Baleines light-house, executed after the plans and under the 
orders of M. L^once-Regnaud, engineer-in-chief. 

59. An entire Gothic church, with its foundations, walls and steeple, in a single piece, has 
been built of this material at Vesinet, near Paris. The steeple is 130 feet high, and shows no 
cracks or other evidences of weakness. 
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M. Pallu. the founder, certifies that -during the two years consumed by M. Coignet in the 
building of this church, the beton agglomere, in all its stages, was exposed to ram and frost, and 
that it has perfectly resisted all variations of temperature." u~w5f.il 

The entire floor of the church is paved with the same material in a variety of beautiful 

designs, and with an agreeable contrast of colors. 

60 In constructing the municipal barracks of Notre Dame, Pans, the arched ceilings of 
the cellars were made of this beton, each arch being a single mass. The spans varied from 22 to 
25 feet, the rise, in all cases, being one-tenth the span, and the thickness at the crown 8.66 in- 
ches In the same building the arched ceilings of the three stories of galler.es, one above the 
other, facing the interior, and all the subterranean drainage, comprising nearly 600 yards ol 
sewers, are also monoliths of beton. . 

One of these vault arches, having a span of 17* feet, was subjected to three severe trial 

tests, viz: 

First. A pyramid of stone-work weighing 36 tons of 2,000 lbs. each, was placed on the 

centre of the vault. 

Second. A mass of sand, 13 feet thick, was spread over the surface of the same vault. 

Third. Carts loaded with heavy materials were driven over it. 

In no instance was the slightest effect produced. 

61. A portion of the basement work of the Paris Exposition building comprised a system 
of groined arches, supported by columns about 13J inches square and 10 feet apart. The arches, 
having a uniform rise of one-tenth the span, and a thickness at the crown of 5* inches, are mon- 
oliths of beton agglomere. A system of flat cylindrical arches, of 10 feet span, covers the ven- 
tilating passages. They have a rise of one-tenth, and a thickness at the crown of not quite 
8 inches, and were tested with a distributed weight of 3.300 lbs. to the superficial yard. 

There was consumed in the construction of this basement- work more than 353,000 cubic 

feet of beton. 

Beton-coignet becomes in process of time as impervious to water as many of the com- 
pact natural stones, while its matured strength exceeds that of the best qualities of sandstone, 
some of the granites, and many of the limestones and marbles. 

Chemical tests have shown this beton to be practically impervious to water. Two small 
specimens, each weighing about 2h grammes, were tried by Dr. Isidor Walz, chemist, of New 
York City. Their specific gravity was 2.305. They were immersed in water fifteen minutes, and 
then kept four days in air, saturated with moisture. One of the specimens did not increase in 
weight at all during the interval, while the other absorbed 16-100 of one per cent, of 

moisture. 

This material, therefore, possesses all the characteristic properties of durability, being 
dense, hard, strong, and homogeneous; and there would appear to be no reason for supposing 
that it may not, with entire safety, be applied to out-door constructions, even in the most 
northerly portions of the United States. 

It is injured by freezing before it has had time to set. Important works should not, there- 
fore, be executed during the winter in cold climates. 

The effect of freezing on newly made beton is to detach a thin scale from the exposed sur- 
face, producing a rough and unsightly appearance; but the injury does not extend into the 
mass of the material, unless the frost be very intense. 

In monolithic constructions, the plank cofTre affords sufficient protection to the face sur- 
faces of the work against moderate frost, and, when the temperature ranges generally not much 
lower than the freezing point during the day, work may be safely carried on, if care be taken to 
cover over the new material at night. After it has once set. and has had a few hours to harden, 
neither severe frost, nor alternate freezing and thawing, has any perceptible effect upon it. and. 
under any and all circumstances, it is much less liable to injury from these causes, and requires 
fewer precautions for its protection against them, than common hydraulic concrete. 
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Monolithic constructions in beton aggiomere may advantageously be carried on whenever it 
is not too cold to lay first-class brick masonry. 

In Paris and vicinity operations are not generally suspended during the winter, unless the 

cold be unusually severe for that climate. 

Pieces of statuary, and other specimens ornamented with delicate tracer)-, have been 
exposed for five consecutive winters to the weather in New York City without undergoing the 

slightest perceptible change. • 

62. Over thirty-one miles of the Paris sewers had been laid in this material prior to June, 
1869. at a saving of 20 per cent, on their lowest estimated cost in any other kind of masonry. 

63. Several large city houses, some for places of residence, and others for business pur- 
poses, have been constructed, and many others are in contemplation. In these the entire 
masonry, comprising both the exterior and the partition walls, the chimneys with flues, cellar 
arches, cistern, &c, is a single monolith of beton aggiomere. 

In one house, having a cellar below the street level, and six full stories, surmounted with a 
Mansard roof above, the thickness of the exterior wall was established as follows, viz. : cellar, 
19.7 inches; first story, 15.7 inches; second story. 13.8 inches; third story, 12.8 inches; fourth 
story, 11. 8 inches ; fifth story, 10.8 inches; sixth Story, 9.8 inches. 

The cellars of such houses are usually divided into two large compartments by a wall 
parallel to the street, and these are covered by a flat arch of beton, the usual proportions ot 
which are a rise of one-tenth the span, a thickness at the crown of 51 to 5$ inches, and a thick- 
ness at the springing line of 8$ to 9 inches. 

Spaces not exceeding thirteen or fourteen feet in width may be spanned by flat platforms 
from ten to twelve inches thick, and, similarly, the pavements of sidewalks may be in one 
continuous piece of beton, with street vaults below. 

64. An interesting application of this material in the construction of a hollow sustaining 
wall was made at the cemetery of Passy, in supporting a bank of earth 29$ feet in height. In 
that wall the volume of the hollows is equal to 53 per cent, of the aggregate volume of beton. 
The hollows were filled with dry earth. 

65. The jetties at the entrance of the Suez Canal are built of beton-coignet. The con- 
struction is not monolithic, the beton having been formed into blocks, weighing about twenty 
tons each on land, where they were allowed to harden for two or three months before they 
were used. The jetties are twenty-six yards wide at the base and six yards wide at the summit, 
and are twelve yards in height. About sixteen thousand blocks have thus far been used in 
their construction, and but little remains to be done toward their completion. 

66. All the works above referred to. except those at Port Said, were visited by the writer 
in the month of February, 1870, and these statements are based upon close observation and 
personal knowledge. 

Many other interesting applications of this material were examined, of which it is not 
deemed necessary to make any special mention, except that in combined stability, strength, 
beauty, and cheapness, they far surpass the best results that could have been achieved bv the 
use of any other materials, whether stone, brick, cr wood. 

Carefully laid on a roof surface over arches, it is claimed that the usual bituminous'covering 
may be dispensed with. 

In the numerous and varied applications which have been made of it in France, it has 

received the most emphatic commendations from the government engineers and architects. 

Monolithic buildings in beton. with arched ceilings in all the rooms, are practically fire- 
proof. r * 

68. Foundations.generally.both in and out of water: for the piers, arches, and roof surfaces 

of casements; for parade and breast-height walls, 4c. &c. 

nuJt ,^ 0r ,•T♦ e K 0USeS, Churches ' and ,a *« buildings of every description; for foundations. 
quay-walls, light-houses, jett.es and piers; for abutments and massive walls of all kinds; for 
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sidewalks, platforms, and flagging, and for many other minor purposes, beton agglomere 
possesses not only great comparative cheapness, but all the essential merits of brick and stone 
with respect to strength, hardness, and durability ; while for many purposes, such as cellars and 
cellar floors, cisterns, reservoirs, tanks, and fountains, arches, vaulted ceilings, and vaults, 
tunnels, aqueducts, sewer and water pipes, and ornamental work of every description within 
the province of the architect or engineer, it possesses advantages peculiar to itself, and not 
equally shared by other materials. 



Extracts from, a Report marie by Francois Coignet. to the ( '»// Engineer of Paris, 
March 10th, 1869: 

" Gentlemen — You have already on several occasions received with favor the communica- 
tions which I have made to you in reference to the uses and applications of the agglomerate 
invented by me. 

" I shall dwell no longer upon this point (the mode of preparation), which to-day is per- 
fectly demonstrated. I shall not refer to the works already accomplished, and to which I have 
called your attention in my preceding communications, such as the saw-mill of Mr. Ilinguerlot ; 
the church of Yesinet; the sustaining wall of the Boulevard de l'Empereur; the works of the 
Exposition, and the twenty-five to thirty miles of sewers in the city of Paris. I only desire to 
call your attention to the new uses to which it has been applied within two years. 

" In the first place, I will mention the eight or ten large buildings which we have con- 
structed in Paris. They are five and six stories high, are built exclusively of agglomerate from 
top to bottom, and it has proved practical to reduce the thickness of the walls to a remarkable 
extent. The facades of these buildings are ornamented, and though several of them were built 
in mid-winter, their resistance to frost is absolute, even in those the roofs of which are terraced 
in this material. Its use, then, for the construction of houses, is an accomplished fact, and in 
the perfection attained our hopes have been more than realized. 

" I would further bring to your notice its application to a purpose which, though more 
limited, is not without its importance — that is, to the construction of foundations, vaults, and 
the underground portions of buildings of any size. In regard to this there can be no two 
opinions, and the most eminent engineers and architects who have examined the foundations 
that we have constructed are unanimous in their praise. For this class of work the material is 
perfection itself — strength under every trial, the absence of joints and consequent freedom from 
all infiltration, beauty of form, smoothness of surface, although without plastering, reduction 
of bulk, economy in expense, and unexampled boldness of arches — all these qualities are here 
found combined. 

" I can cite, as the most perfect type of this special application, the foundations of our 
house in the Rue Miromenil, and particularly those of the out-houses of the mansion of Mr. E. 
Andre, on the Boulevard Haussmann, the vaults of which are so extensive, with such a reduced 
thickness of wall, and with such flat arches of so great a span, that it is safe to say it would be 
impossible to construct similar work out of the materials usually employed, and in this opinion 
we are sustained by the most competent architects. I would likewise call your attention to the 
sustaining wall of the cemetery of Passy. which is truly monumental, as well as to the great 
collecting sewer which leads from Paris to La Briche. and which has cost a million and a half 
of francs. This sewer has been built under difficulties of even' kind— among them, especially, a 
succession of inundations ; for, through a great part of its length, it ran alongside an old sewer 
in bad repair, which constantly discharged its waters into the deepest cuttings. 

"This sewer included a tunnel, which it was necessary for us to construct in order to pass 
under the track of the Railway du Nord, and we succeeded perfectly, in spite of the iarring of 
the trains, and of five successive inundations of the river Seine. 
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This sewer, finished a year and a half ago, is a monolithic tube, wil bout joints : its har- 
ness and ,ts homogeneity are all that could be desired, and notwithstanding all the , t diffi- 
cult.es above mentioned, it is without , s.ngle oack. and shews no evidence of weak,, „. 

th* ,o . , ,\ W ° r . which "•<-• ll:lve undertaken, the most important is, beyond di«| Pt 

the construction of the Aqueduct of Vanne, from the River Yonne to the borders of Esconne at 
Chevannes. about thirty-seven miles, n length, which is to cost eight millions of francs. 

Th.s aqueduct, which traverses the Forest of Fontainebleau through its whole length 
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chief defect, especially when applied to agglomerate, is a tendency to detach themselves from 
the masonry on account of the inequality of expansion, and to crack when the cement used is 
not of the first quality. The success has been complete and absolute; subjected to trial, the 
loss of water was nothing. 

'' This method, stopping all filtration, is of great advantage in the construction of basins, 
cisterns, and reservoirs made with agglomerate; works which, in general, it is so difficult to 
build without a tendency to leak, and upon which the action of the weather is so frequently 
injurious. 

"As a proof of the confidence to-day given to agglomerate, I will instance the hollow 
blocks which we have constructed for the dock at Bordeaux, and also the sewers of Odessa, 
which have been constructed by this process. 

"Above all, I will call your attention to the construction of the light-house at Port Said, 
which has just been intrusted to us. 

"This light-house will be one hundred and eighty feet high; it will be entirely built of 
agglomerate, made from the desert sand, analogous to that of Fontainebleau ; and it will rest 
upon a monolithic block of agglomerate of nearly four hundred cubic yards dimensions. It is 
almost an exact copy of the Baleines light-house, executed after the plans and under the orders 
of Mr. Leonce-Revnaud, Engineer-in-Chief. When it shall have been completed, 1 will have 
the honor to submit to you a special report upon this remarkable work. 

" I have now called your attention to the principal works, more or less monolithic, which 
we have executed, and it remains for me to present to you certain applications and improve- 
ments, not less important, which we have accomplished in the adaptation of artificial stones to 
all kinds of buildings ; but. before this, allow me to offer my tribute of thanks to those eminent 
men. Messrs. Belgrand and Alphaud. engineers, and Mr. Caillat, architect, who were the first to 
grasp the great future of the agglomerate, and did not fear to take the initiative in its use on a 
large scale. Permit me also to thank Mr. de Lesseps, the distinguished man who assumed the 
responsibility of awarding the construction of the lii^ht-house of Port Said to us. 

"As I have before said, the result of our process increases twenty-f"lri, and even more, the 
adhering properties of lime and cement, so that by our method we do make stone which resists a 
crushing weight of considerably over seven thousand pounds to the square inch. 

"It is evident that we have found this wonderful hardness of great use to us in the con- 
struction of flag-stones, flights of stairs, door-steps, landing-places, parapets, curves, balusters, 
etc.; and in fact, we not only daily deliver these articles to private individuals, but we have 
furnished large quantities to the city of Paris. I will particularly mention the stair- ways to the 
cellars of the Grand Opera House, which have given every satisfaction to Mr. Gamier, the 
architect of this beautiful structure. 

" Besides being able to obtain, simultaneously with stability, color, grain, and finish of form, 
we have gone largely into the manufacture of ornamented and moulded stones; our reproduc- 
tions of sculpture are true works of art. Ornamented stones for buildings, doors, windows, 
balconies, cornices, and balustrades, by universal consent, have been brought to perfection; 
and as we offer all these at prices notably less than those of ordinary stone, the demand for 
them increases daily." 



Extract from Beports of U.S. Commissioners, Paris Universal Exposition, U 
on Beton-Coigiiet, by Leonard Bcchwith, Civil Engineer: 

Different varieties of beton-coignet tested at the Conservatoire des Arts et Metiers give 
the following results, indicated in the annexed table : 
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Most of the betons in the preceding table are stronger than is necessary for ordinary uses, 
and if used, the thickness of the structure, as compared with common masonry, may be dimin- 
ished. 
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Light- Hon w. Port Said, entrance to Suez ''anal. 
Erected in 1869. 200 feet high. 




Stair-way to the Avenue de VEmpereur. Built iti 1866 
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The tensile and bearing strength of batons is variable, as is that «™[^«J™ 
The following table shows the range of strength In the particular k.nds. and the 
strength of the different kinds of building materials named: 



Crushing strength in 
pounds per square inch. 

Tensile strength in 
pounds per square inch. 



Mortar. 



280 
to 
2IOO 

So 
to 

290 



Concrete. 



11 
to 

360 



Brick. 



550 

to 

170O 

to 

300 



Lime- 
Stone 



4000 

to 

5500 
I20 

to 

864 



Sand- 
stone 



2200 

to 

5500 
l8o 

to 
900 



Coignet 
Agglomerate 



2634 

to 
7495 

288 
to 

426 



Granite 



5500 

to 

I lOOO 



A cubic foot of beton-coignet weighs about one hundred and forty-five pounds 



APPLICATION OF BET OX. —Conclusion, 



WAREHOUSES. CHURCHES, GRANARIES, CELLARS, FOUNDATIONS. 

Structures and buildings of solid masses of beton suffer less than ordinary materials from 
unequal settling of the ground, and underground rooms and cellars built of it are particularly 

free from damp. __.. 

The railway station at Suresnes. several houses at St. Denis, the church at Vesinet, etc., 
are examples of this kind, and, from the absence of joints, are the same as if made of one block 

of stone. 

Cheap dwellings for workmen are now in course of construction in several localities in 

France. 

A small house of beton-coignet was exhibited at the Champ de Mars, with specimens ot 

arches, piers, slabs, statues, fountains, etc., finely moulded and well made by Mr. Coignet. 



ARCHES AND VAULTS. 

Various experiments have been made, with good results, to test the strength of the beton 
for arches, and it is now much used for that purpose ; in the structures of the Northern Railway 
at Paris, in the new prison of the Madelonnettes, and in the new barracks of Notre Dame. In 
the latter, an arched vault was built of 18 feet span, \\ feet versed sine, 8* inches thick at the 
crown, with surface of 14 square yards, on which experimental weights of 47 tons were placed 
for a fortnight without damage. Beton was afterward used for all the similar arched vaults in 
the building, giving a surface of 3.588 square yards. 

An experimental arch on the Quai de Billy has a span of SSi feet, versed sine 4 feet, thick- 
ness of crown 14 inches, with good results. 

At Aubervilliers, the machinery of a considerable saw-mill is placed on an arch of 33 feet 

span, versed sine 6$ feet. 

The ventilation of the Exhibition building, at the Champ de Mars, is effected by under- 
ground works, consisting of a series of circular and railed galleries, arched with beton, span 
about 10 feet, for the circulation and supply from below of cool air through openings in the 

floor. 
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The outer gallery is 33 feet in width, and 1,443 yards in length ; the groined arches of b6ton 
are supported on two rows of beton pillars, 864 in number, carrying a roof, the upper surface of 
which forms a floor of 15,873 square yards of surface. 

The quantity of beton consumed in these galleries was 353.166 cubic feet. 

WALLS. 

The embankment on which runs the Avenue de 1'Empereur, at the Trocadero, for a quarter 
of a mile, is supported by a wall of beton about 40 feet high ; the outer side is strengthened by 
pilasters ; the inner side consists of a series of arches at right angles to the wall, built one upon 
the other, and extending into the embankment, forming a bearing for the mass of earth, and 
diminishing its lateral pressure against the wall. The walls and arches are a solid mass of beton. 

The steeple oJ the church of Vesinet is constructed of beton, 130 feet high, and shows no 
sign of weakness. 

FLOORS, TERRACES, ROOFS. 

If the area does nut exceed 13 or 16 feet in width, a slab of beton 10 or 12 inches thick will 
be strong enough to sustain itself; if the area be greater, double T-joists of iron should cross 
the space for ceilings, floors, etc., and the slabs of beton may be made thicker or thinner 
depending on the distance of the joists one from another, the flanges of which form the holding 
of the slabs. 

Joists being thus placed, and a temporary scaffolding or floor of boards erected underneath, 
the beton is dumped upon it and packed; the edges hold upon the flanges, the beton hardens! 
the scaffolding is removed, and the ceiling remains firm ; if the upper side should serve for a 
floor also, the beton should be laid thicker and carried over the joists, so as to form a smooth 
surface above them. 

FLAGGING SIDEWALKS. 

Beton, being impervious to water, and without joints, no moisture is absorbed beneath if 
the ground be properly drained, therefore no heaving or disturbing results from frosts in the 
ground. Flagging and floors of beton for courts, stables, cellars, coach-houses, schools, railway 
Stations, warehouses, etc., etc., are much used. 

FOUNDATIONS FOR MACHINERY. 

Foundations for machinery, of beton. are usually cheaper, and as good as masonry of stone. 
For engines a cubic yard of beton corresponds to a horse power, and a thirtv-horse power 
should have thirty cubic yards of foundation. 

Foundations of beton for water-wheels and turbines may be seen at St. Maur; for stcam- 

Z'kTn't % r K CrC " "T£ faCt ,° r) ' "' PadS ' the t0baCC0 factor >' at Chate.uiou*. the glass 
,rks at St. Gobam. etc. ; at Oyssel, a steam-engine of four hundred-horse power, which «",rks 

adniimblv rests on a block of beton 7 yards in thickness, and at the EsposLn of ,S6 7 a grea 

port.on of the mach.nery w;,s placed on beton foundrtion, laid in winter, and worked well 

SEWERS. AQUEDUCTS, WATER-PIPES. 

p^SS^ZiT *™ n in Paris havebeen 

The whole"of P the ldo t0n 'ZT^ * *? "" '^^ ° f iro "' and the >" c ° s ' '** for repairs. 
thlght£ f 4 ° aCreS r °° fCd by thC palaCe 0f the Exhibition! was 

cubi/contents gSKS SZTjff^SSSS SSST ' ^ * 
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CISTERNS, RESERVOIRS, TANKS, CESSPOOLS. 

sc when built of masonry and coated with cement, are impervious to water, but need 
constant repairs ; of beton-coignet they are equally impervious, cost less, and are more secure. 
A cistern 39 feet in depth. 5 feet in diameter, with sides 10 inches in thickness, after tv 
a receives water, and remains sound an indefinite period. 
The cesspools of beton, authorized by the Prefect of the Seine in 1862, are without cement, 
►Id good, and .ire water-tight; structures of this kind are adopted for the great opera house 
w building, and for the great railroad stations, etc., etc. 

Gasometer tanks of large dimensions, 130 feet diameter, 49 feet in depth, are built of com- 
m b^ton-coignet at Rueil and St. Denis. The difficulties of making structures of this size in 
masonry water-tight are said to be much less in beton-coignet. 



• 



MARINE STRUCTURES— EXPERIMENTS OF MR. COIGNET. 

Mr. Coignefs first experiments were begun, by order of the Government, in November and 
ember, 1858, and January. 1859, on the Socoa breakwater at St. Jean de Luz, in a very 
posed situation. The blocks were of several kinds, and all are alike in good condition at this 
date (1867), and have resisted the action of sea-water with satisfactory results. They are com- 
et and hard, and the only effect noticed has been the wearing of the edges of the blocks and 
unding off of the angles, produced by the friction of pebbles and the general mechanical 
the sea. 




Buildings of Beton -Coi gneb, Rue MiromenU, Peris 

Built in lsar. 
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Church Lit Vediwt, France. Built of Bcton-Coignet, 1863. 
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From " Appietoris Journal," October 2. 1869. 

NEW ARTIFICIAL STONE. 



THE MATERIAL. 

The manufacture of artificial stone has long been one of the unknown, or perhaps we should 
say. the lost arts, and time and time again, sanguine or designing inventors have announced 
their success in the construction of a concrete possessing all the properties of the most durable 
stone; yet. when these wonderful inventions have been put to a practical test, they have 
proved their worthlessness, and the fictitious stone has disintegrated and crumbled into 
its original dust. Most practical men had reluctantly come to the conclusion that the effort 
to substitute for the operations of Nature's laboratory the work of man was forever destined 
to remain a failure, when, some seventeen years ago, M. Coignet. a French inventor, made a 
discovery in reference to the manufacture of stone, or, as he terms it, beton, which induced him 
to believe that he had the key to the mystery in his hand, and he at once inaugurated a series 
of experiments, which have resulted so favorably as to have stamped his great invention with 
the seal of official French approval. 

The discovery made by M. Coignet was merely the observation of a circumstance, so simple 
that it would seem to suggest itself to the most casual observer, and yet was probably for that 
very reason overlooked. From that observation, he deduced the cause of all previous failures. 
The problem now became this: Given the chemical constituents of any particular stone, to 
combine them so that all air should be expelled from between the particles, and they should 
form a homogeneous mass. The problem was one easy of theoretical solution, and the practical 
result is to be seen in the numerous massive structures which have been built from the new 
material here described. 

Though this discovery was naturally looked upon with distrust during the first few years, 
repeated trials finally satisfied even the scruples of the French Government engineers, and 
numbers of public works were undertaken in which beton-coignet was used instead of stone, it 
having been definitely ascertained that it had a strength superior to any stratified rock, and 
equal to any of the harder rocks, except the very best quality of granite. 

THE GRAND AQUEDUCT 

from the river Yonne to Paris is to be thirty-eight miles long, and when completed, will be a 
single stone for the whole distance. It is. like our own Croton Aqueduct, carried under hills 
and across deep valleys and running streams. Our illustration represents a section of a viaduci. 
with a portion of one of the broad flights of steps which are provided at necessary point*. 
There are many other places where more picturesque or attractive views might have been 
taken, but this was selected asshowingata glance three different grades of the material, and 

giving an idea of the method of construction. 

One of the peculiarities of the construction of this great national work is the manner in 
which some of the tunnels are being made. They pass through sand hills, and. as the excavation 
progresses, the very sand taken out of the bore is mixed with the other materials, and in this 
>rm returned to its original location, thus obviating the necessity of the great expense of 
transportation which would be incurred were the material either stone or brick. The engineers 
of the aqueduct claim that it will be of sufficient strength to resist any possible pressure that 
may be brought to bear upon it, and that it will he absolutely impervious to water, which is 
certainly essential. 

THE BRIDGE, 

which forms another subject of illustration, is one of many which are now being erected in 
various portions of France, for government roads, for railroads, and for corporations, and gives 
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another instance of the wonderful strength of the maler.al.ns well as it. ***M^J* 
most varied uses. So strongly does it cohere, that arches of great span and so little cuncas 
seem almost flat, will sustain an incredible weight. One instructed as an experiment on he 
Ouai de Billy, has a span of fifty-five feet, a versed sine of four feet, and a ih.ckness at the 
cwvn of only fourteen inches, and this has supported an extraordinary weight 

One of the most striking examples of the use to which this artiGcial stone has been put, is 

that of the 

CHURCH AT VESINET, 

erected in 1863 (see illustration), and which from foundation to the apex of the cross sur- 
mounting the spire at the height of one hundred and thirty feet, is, from the absence of any 
joints, practically and literally one solid stone, including roof, floors, bellry-lalt.ee. steps and 
ornaments. Having commenced at the foundation, the work never stopped ; the material was 
continually added, tlie rammers steadily used by the workmen, and the moulds constantly 
raised or changed as the exigencies of the case demanded. The result is one of the handsomest, 
cheapest, and most durable buildings in all France. 

Irregularity of outline is no impediment to the work, as the material can be forced into the 
most minute crevices, and it was therefore an easy matter to give this church the appearance of 
being built of blocks of cut stone, the moulds having been creased so as to represent the joints 
which would necessarily appear in the walls, and the ribs always prominent in a roof of corru- 
gated iron. This church was built in the spring of 1863. and. from motives of economy, was 
constructed of the very cheapest quality of beton-coignet, costing but little, if any more, than 
brick per cubic yard, and being only able to resist a pressure of 2.634.14 pounds- per square inch, 
while the material which is used in the construction of the Grand Aqueduct is able to resist a 
crushing force of seven thousand four hundred and ninety-five pounds to the square inch, and 
costs scarcely half the price of stone per cubic yard, and, for the more ornamental work, less 
than one-third. 

We give an illustration of the terrace and ponds in the 

GARDENS OF RENTILLV, INCLUDED WITHIN THE EXTENDED WALLS OF PARIS. 

These gardens, with their grand old forest trees, broad alleys and superb statuary, arc noted 
for their beauty, and nothing of an inferior character can find a place within their bounds. It 
was therefore a conclusive testimonial to the estimation in which this bcton-coigr.ct was held 
when, instead of cut stone, it was selected for the construction of the basins, fountains, and 
surrounding ornamental masonry in these gardens. The imitation of masomy is exact, tie 
joints being carefully maikcd. and the appearance of different kinds of stone being pro- 
duced by the introduction of metallic oxides, so that while the walks, steps, balustrades, 
borders, and statuary represented in our cut are really one solid mass, without a joint or fissuic 
they appear to have been constructed in the ordinary manner, and with ordinary materials. 



GRAND COLLECTING SEWER. 

Though not a subject of illustration, the grand collecting sewer of Paris is one of the 
greatest triumphs of the use of this bcton, since the woik was prosecuted in the face of the 
most disheartening difficulties, and that. too. without an accident of any kind. For great por- 
tions of its length it was alongside an old sewer, lhc foul waters from which were continually 
making their way through its crumbling walls and flooding the excavations for the new 
work. Five successive times did the waters of the Seine burst into the cuttings, and ye the 
work progressed with steadiness and such success, that the government inspectirg engineers 

in their report announce that it is a monolithic tube, " absolutely and mathematically imper- 
vious to water. In addition to this repost. E. Helgrand, the Inspector-General of Biiclgcs and 
Roads and Superintendent of Drainage and Sewers for the city of Paris, gave a certificate 
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on the .6th of June last, that the sewer in question was in good condition, and constructed 

*£££2fct -s the materia, used at the Pans Exposition for *£«+. and J* 
pipes and was made the subject of an exhaustive report by Leonard F. ^7*£"££ 
file United States Commissioners, who. however, treated the subject -ore ft «»»£* 

a popular point of view ; yet the following passages are quoted, Since t. e (.* e au thor tat, 
certain statistics which, as the supported statement o , a journalist won 1 cub s be received 
with incredulity by the masses of persons not personally conversan with t b . I. t * ■ 

•• Structures and buildings of .olid masses of beton sutler less than ord.n a , . ur ,al £« 
unequal settling of the ground, and underground rooms and cellars bu.lt of ,t an pwtlCtilarlJ 

ta SSt Btation at Suresnes. several houses at St. Denis, the church at *M<£ 
are examples of this kind, and, from the absence of joints, are the same as Ef made of one block 

° f ^Various experiments have been made with good results, to test the strength of beton for 
arches, and it is now much used for that purpose; in the structures of t- Northern Rrt*»7« 
Paris, in the new prison of the Madelonettes, and in the new barracks of Notre Dame. n the 
latter an arched vault was bu.lt. of eighteen feet span, one and a half feet versed sine, eight and 
half inches thick at the crown, with surface of fourteen square yards, on which experiment* 
weights of forty-seven tons were placed for a fortnight without damage. Beton was afterward 
used for all the similar arched vaults in the building, giving a surface of three thousand five 

hundred and eighty-eight square yards. . 

" At Aubervilliers the machinery of a considerable saw-mill is placed on an arch ot thirty. 

three feet span, versed sine six and a half feet. 

-The ventilation of the Exhibition building, at the Champ de Mars, is effected by under- 
ground works, consisting of a series of circular and radial galleries, arched with t, ton, span 
about ten feet, for the circulation and supply, from below, of cool air through open.ngs in the 

°°« The outer gallery is thirty-three feet in width, and one thousand four hundred and forty- 
three yards in length ; the groined arches of beton are supported on two. rows of beton pillars, 
eight hundred and sixty-four in number, carrying a roof, the upper surface of which forms 
floor of fifteen thousand eight hundred and seventy-three square yards. 

" The embankment on which tuns the Avenue de I'Empereur, at the Trocadero. for a quar- 
ter of a mile, is supported by a wall of beton about forty feet high ; the outer side is strengthened 
by pilasters ; the inner side consists of arches at right angles to the wall, built one upon the 
other, and extending into the embankment, forming a bearing for the mass of earth, and dimin- 
ishing its lateral pressure against the wall. The walls and arches are a solid mass of beton." 

These must conclude our quotations from the report, from which, however, we n the fol- 

lowing facts : In building doors, terraces, or roofs, if the area does not exceed from thirteen to 
sixteen feet in width, a slab of beton ten or twelve inches thick will sustain itself; while, if the 
area should be greater, double T-joints of iron should cross the space to act as supports. 

For flagging, nothing equals this material, since, as it is impervious to water and has no 
joints, no moisture can be absorbed beneath if the ground be properly drained, and consequently 
no fractures or upheavals by frost need be apprehended. 

We further learn from the report that beton, as foundations for machinery, is " as good as 
and cheaper than stone ;" that twenty-five miles of the sewers of Paris are now built of it. f 
the reason that "their construction of beton requires less time; the economy of masonry is 
reckoned at thirty per cent., and the saving on the whole work at twenty per cent. ;" that "a 
cistern thirty-nine feet in depth, five feet in diameter, with sides often inches in thickness, aft 
two days receives water and remains sound an indefinite period." 

Not only upon land can this material be used instead of stone, but also for submarine struc- 
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tares even those requiring the greatest solidity ; and, as a most striking instance of this, we 
S he followingfron, fhe description of the jetties at the entrance to the ■~ta£ TJu 
by Mr. E. Hepple Hal), in his article upon the Suez Canal, published as a supplement to Apple- 

^W^e^^iS of what appear to be immense blocks of .tone They are not 
stone, however, but sand, dredged up from the bottom of the canal, mixed with hydraulic lime 
and then put into wooden cases or moulds and allowed to dry. The lime is quarried ■£r«ta 
down the canal, there ground, and thence transported to the works. Eight mills are kept con- 
stantly grinding on this novel, unique, and really interesting process. After sufficient time 
has been allowed to form and harden them, the wooden casings are removed, and the sun s rays, 
which in this latitude are intensely hot. complete the process of making the block. Two or 
three months suffice to harden them. They weigh twenty tons each, and cost about one thou- 
sand francs apiece. When sufficiently dry and ready for use, they are lifted up by a traveling 
steam-crane (?rur a vapeur) onto trucks, passed to a tramway, and then pushed by a locomotive 
down to where the lighters are moored to receive them. They now take a short sea-voyage. 
After being transferred from the truck by another traveling crane, they are deposited in an in- 
clined position, in rows of three, on another lighter, whence they are taken out to the position 
they are destined to occupy on the jetty, and there sunk. The rate of progress has been from 
thirty to forty blocks daily. Over fifteen thousand have been already submerged, and but little 
remains to be done to complete these magnificent piers. The dimensions of these piers, or jetties, 
are twenty-six yards at the base, six yards at the summit, and twelve yards in height." 

The immense light-house now in process of erection at the same place is constructing of the 
same material. When completed, it will be one hundred and eighty feet high, and will rest upon 
a monolithic block nearly four hundred cubic yards in size, the whole being built of beton, 
having for its base the almost impalpable sand of the desert. 

The proportions of the materials used can be so arranged as to permit of its being made on 
a spot subject to the ebb and flow of the tide, so that at the utmost it only has an exposure to 
the air during the interval between ebb and flow. This has been proved by experiment, and the 
material has been found to stand the test well ; sea-walls of this material, placed for experiment, 
beside those of granite, having proved fully their equal ; and, owing to the absence of joints, 
showing but faint traces of the action of the water. 

Up to this point we have considered beton-coignet simply from a utilitarian stand-point, 
but we now propose to take it up as applicable to the 

FINE ARTS. 

And here an immense field is opened, for the finest qualities of stone can be perfectly imi- 
tated by the use of very fine grades of sand, and the minutest outlines and sharpest edges of a 
mould can be perfectly reproduced. Not only can duplicates of celebrated statuary be furnished 
with ease, and at an extraordinary small cost, but in the ornamentation of our public and private 
edifices there is no limit except that of design. The most extravagant taste for elaborate work 
can now be gratified without involving the outlay of fabulous sums, and the latest reports of the 
Parisian company state that the demand for ornamental work, of all descriptions, is already large, 
and daily increasing, as public confidence becomes more deeply rooted, and the fact becomes 
known that it is possible to gratify aesthetic inclinations, and. at the same time, observe rigid 
economy. 

THE PYRAMIDS. 

It has been suggested that the problem of the Sphinx, the Pyramids. and those Egyptian 
monuments whose hardness blunts the edge of our sharpest tools, while their weight defies the 
lifting capacity of our most powerful machinery, is now solved ; and that, in discovering the 
method of making an artificial stone, M. Coignet has but discovered the rudimentary principles 
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of .in art which, in its most perfect form, was familiar to the Egyptians. The question is. of 
course, but a mere speculation ; yet should the supposition prove to be correet. how easy to ac- 
count for these wonderful prodigies ! A wilderness of sand around them, and no known deposits 
of such stone as forms them— what more natural supposition than that the material is but a high 
grade of the very artificial stone which is now being used at the Isthmus of Suez ? 

IN THIS COUNTRY 

taere have bzon many experiments in artificial ston^, many announcements of success ; yet that 
there has been invariably complete and irretrievable failures, must be too fresh in the memory of 
our readers to require more than a passing allusion. American capitalists, profiting by these 
failures, have been slow to purchase this French invention; but its success having been so tri- 
umphant in Europe, and on the strength of the report to which reference has been made, the 
invention has been patented in the United States, and the right purchased by some capitalists of 
this city, who have made arrangements for its manufacture on a large scale. The cost of the 
plainest work is far less than that of stone, while the moment that a comparison is made between 
curved and ornamental work in the two materials, the difference becomes absolutely 
startling. 

We have for years felt in this city the want of some durable material for piers, wharves, and 
docks; and. if the manufacture of the agglomerate proves as successful in this country as in 
France, we have at last the means of attaining the desired end, and the mouldering, broken, 
dangerous ruins which deface the magnificent water-front of this city, can be replaced by endu- 
ring and ornamental structures at but small expense, as compared to what natural stone would 
be. In fact, there is. even here, where stone is comparatively plenty, scarcely a limit to the 
uses to which this b^toncan be put with great profit, while in those sections of the United States 
where stone is only to be procured at great expense and from distant quarries, it must be 
invaluable. 



Report of T. A. P. Barnard, LL. D., President of Columbia College, XI. S. Com- 
inissioner to the Paris Exposition. 

The agglomerated betons have been extensively introduced in France in the construction 
of heavy public works, and in the erection of private dwellings. Nearly forty miles of the 
sewers of Paris have been constructed wholly of this material. All the foundations and base- 
ments of the Palace of the Exposition, and other heavy structures in the Champ de Mars, those 
of the immense military barrack recently erected on the island of the city, the railroad bridge 
of Stc. Colombe on the road from Lyons to Marseilles, a very large number of substructures for 
private houses, some houses entire, and innumerable foundations for the support of heavy 
machinery, have been constructed in the same way. 

The manufacture, as now generally practiced, was originated by Mr. Coignet, a French 
engineer, whose name is generally associated with the process. 

The most important of the benefits which arc to result from the use of the agglomerated 
betons is probably to be looked for in the superior stability and strength which they are des- 
tined to give to the foundations and basements of ordinary dwelling-houses. The usual mode 
of forming such constructions at present is to employ a certain amount of cut stone at intervals, 
and to fill up the intervening spaces with rubble masonry. The entirely dissimilar character 
of these two kinds of masonry, with the great number of bonds or surfaces of junction between 
them, produces unequal settling and the consequent cracking of the walls. Walls which arc 
constructed of agglomerated beton arc not liable to such accidents. Their whole mass forms 
but a single homogeneous block, stronger than even the rock on which it rests as a foundation. 
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From the fact of their continu.ty. their weight is distributed over the entire area of the founda- 
tion, and no se,t.in B can take place so "S^J^KS^. sing.e mass of beton. 

SJSESi T^i ever^ other i^porta* o^£*j* f^ZST Jlffi 

the Process has been perfected, or at least that its merits have been recognized, the beton ag 

frZSZi be regarded as one of those new and useful things wh.ch the Expos.f f ,8,7 

was first to bring conspicuously before the world. 

• Now seven torn yew*. 
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Reports and Opinions of American Engineers and Architects. 

From John Y. Cu/yer, Chief Engineer Brooklyn Parks Commission. 

Brooklyn Parks, Office Chief Exc.inf.kr. i 

April 6, 1873. S 

From a careful examination of the various artificial stones, so called. Lo which the attention 
of the public has been directed, I am led to believe that the material prepared by the Co.gnet 
process, and known as beton igglomere. is best adapted for general use. 

The materials employed in making this beton are such as will, in proper 
a very compact, strong, and durable composition; and inasmuch as the method of manipulation 
is absolutely uniform, and great care is given to the standard qualities of the cement. Ac. used. 
I believe that the best results in the production of manufactured stone can be attained b) the 

Coignet Company. 

Of the strength and durability of the material manufactured under such circumstances. I 

think there can be no doubt. 

A bridge, built under my supervision in Prospect Park, in the winter of 1871-2, under the 
most trying circumstances, perhaps, has now been subjected, substantially, to the action of 
two winters, and without any impairing results, and I have no doubt as to its continued dur- 
ability. 

Some of the best examples of pavement of this material have also been laid with like- 
results. 

There are so many uses to which this stone has been employed, that I assume there can be 

no obstacle in the way of its universal use for all works of construction to which it has been 
put. abroad— its successful use in our seaboard cities being, in my judgment, one of the severest 
tests to which it could be subjected. 

The exceptional value of this process I believe to be in the thorough and uniform manipu- 
lation, by machinery, of the best materials, and in this respect I believe better and more reliable 
results will follow than from any other process now known to me. 

Respectfully, 

John V. Culver, 
Chief Engineer Brooklyn Parks Commission. 
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From O'.mUeti, Vauxfr Co.. Architects. 

No. no Broadway. New York, ^ 

March 28. 1873. 
Dr. J. C. Goodridce, Jr.. N. Y. ft L. I. Coignct Stone Co: 

Dear SiR-1n regard to the Cartridge Span, Prospect Park, the work seems to stand 

well so far, and gives satisfaction. 

As this is the second winter that the main body of the work has been exposed, the result is 

decidedly encouraging. 

1 hope the large stones for the Fountain will get safely to the Park riaza. 

Yours, &c, 

Calvert Vaux, 

OlmsUii, I'mtr b* Co. 



From Q. A. Cilbnore, Brevet Major-General U. S. A., and Major Corps rf Engineers. 

Engineering Office for Fortifications. ) 
New York, November 30. 1S69. ) 

Gentiemen— 1 have received your letter of the 15th llitt, relative to the introduction 
into the United States of the agglomerates or betons of Mr. Frangois Coignct, under several 
letters patent granted to that gentleman. 

This agglomerate possesses all the characteristic features of durability, as exhibited io 
natural stones, being close-grained, hard, strong and homogeneous, differing in these respects 
from every other kind of artificial stone which has been introduced to public notice. The soft 
and porous stones yield under climatic influence in consequence of alternations of heat and 
cold, causing disintegration on the surface, which becomes serous in cold climates when the 
stones are exposed to the weather, and arc subjected to freezing and thawing. The proportions 
of the ingredients and the peculiar method of manipulation render the agglomerates exceed- 
ingly compact. 

Careful chemical tests have shown the agglomerates to be practically impervious to water 
Two small specimens, each weighing about 2k grammes, were tried by Dr. YValz. They were 
immersed in water fifteen minutes and then kept four days in air saturated with moisture. One 
of the specimens did not increase In weight at all during the interval, while the other ab- 
sorbed ,'„",, >f one per cent, or ,/&, of its own weight of moisture. 

For the Vann€ Aqueduct in Fiance, 8$ inches have been found sufficient for a water-pipe 
having an inside diameter of 6ft feet, and the French engineer, M. Belgrand, certifies that " the 

impermeability appears complete." 

The agglomerates will, doubtless, withstand the effects of frost, or extreme northern cli- 
mates, as well as the natural brown-stones, limestones, and granites of equal density and hard- 
ness. 

Plain walls can be constructed of it. cither solid or hollow, at less than the cost of common 
brick masonry, and at less than one-half the cost of stone ashler, while for ornamental and 
carved work of all kinds, the advantages of the agglomerate are almost beyond comparison. Its 
peculiar character adapts it to the demands of every department of engineering, architecture, and 
sculpture, from the boldest public edifices to the most delicate and ornamental works of art. 

It has been extensively employed in Europe — and with equal advantage may be applied in 
this country — for private residences, churches, and light-houses; for breakwaters, docks, 
aqueducts and sewers; for reservoirs, basins, cisterns, drain and water pipes, and for monu- 
ments, statuary, and other works requiring elaborate ornamentation. 
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While I do not profess to be familiar with the working of the patent laws of the United 
States.it is my opinion, which is shared by others with whom 1 have conferred, whose judg- 
ment in the matter is more valuable than my own, that Mr. Coignet's process, in its various 
applications, is fully protected by the several letters patent which have been issued to him. 

I am. gentlemen, very respectfully, your obedient servant, 

O. A. Gi LI. MORE. 
Brevet Major-General (/. S. A. and Major Corps of Engineers. 
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From C. C. Martin, Engineer E. A*. Bridge. 

Office New York Bridge Company, 
Brooklyn. April 10. 1873. 

Dr. J. C. Gg-odridge. Jr.. N. V. & L. I. Coignet Stone Co. : 

Dear SIR— Having from the first taken a deep interest in the success of the beton-coi^nit 
in this country. I have frequently and carefully examined the work that you have executed, BOd 
have also subjected samples of your stone to the severe test of repeated freezing 
thawing. 

The result of my observations and tests is that I should not hesitate to use beton-coiguet 
stone in almost any structure. 

The facility with which elaborate ornarnentatio n can be executed is one of the strong point 
in favor of your stone. 

Very truly, 

C. C. Martin. 

Civil Engineer N. Y. Bridge Co. 



From Lawrence B. Vail', Architect. 



229 Broadway, New York. 
February 24. 1874. 
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John C. Goodridge. Jr.: 

Dear Sir— I beg leave to state that in my experience in the use of Coignet stone it appears 
to have answered its purposes most admirably. 

Of its durability there seems to be no question, as it grows harder by age and will not scale 
while its resistance to pressure is equal to the best natural stones. 

It is capable of being worked in the most beautiful forms and \n every style of architectural 
detail. All relief work is clear, sharp and distinct, and finer edges are | !uced than can be 
made on other stones. 

It has been shown to my satisfaction that it is superior to Ohio or Nova Scotia stone, from 
being entirely free from wash, meaning that the brick-work or stone-work in which it is set will 
not become soiled by rain wash. 

I am glad it can be made in any color or imitation of any stone. I have used it in several 
churches and it has stood remarkably well, and if I were to erect a very heavy warehouse I 
should not hesitate to use it extensivelv. 

I desire to have it at least two months old before putting it in the walls. 

I cheerfully endorse all you claim for it. 

Lawrence B. Valk. 

Architect. 
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From John Bogart, Esq., Chief Engineer Department of Pu'dic Parks. 

Department 01 PUBLIC Parks. \ 

On i« eof Engineer in Chief, / 
New York, October 30, 1873. 

The pavement laid for this Department by the B.'ton-Coignet Company, has now been in 
constant use in Broadway for more than a year. 

It is in all respects excellent, and I am satisfied that in care in selection of material, in n- 
ipulation throughout the successive stages of manufacture, and in faithful adherence to the 
theory of construction, this Company has demonstrated both its ability and determination to do 
nothing but good work. In fact. I believe that entireconfidence may be placed in the assurance 
of the Company, that only a thoroughly good pavement will be laid by its agents in the future, 
as has been the case with that already laid by them under my observation. 

John Bogart. 

Chief Engineer Department of Public Parks. 
To Dr. John C. Goodridge, Jr., N. Y. and Long Island Coignet Stone Company. Brooklyn. 
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From IV m. Field, Esq., Architect. 

No. 12 Wall Street, New York. 

March 27, 1873. 
To the New York and Long Island Coignet Stone Company: 

Gentlemen— In regard to your artificial stone called beton-coignet, I must say that I have 
had it under observation for a period of nearly two years, and have erected one building of it 
during the worst portion of this very severe winter. 

The material is capable of very fine ornamentation, and lias, during the time I have ob- 
served it. perfectly withstood all changes of temperature and exposure to the weather. 

I believe it is .1 good building material, and preferable to the sandstones in ordinary use. 

Yours, 

\vm. Fields, 

A nh itt ct. 



From Messrs. Rcnwick <Sr» Sands. Architects, to Mr. Valh\ who was making inquiries of those 

who had used it before adopting it himself. 

New York. March 29. 1873. 
To Lawrence B. Vaik, Esq., Architect: 

Dear Sir— In reply to your note asking us the opinion we entertain of the Coignei stone, 
1 would say that the fact of Mr. Renwick's employment of it in the cathedral is the best endorse- 
ment lie could j;ivc. He is away in Europe, but 1 know he thinks highly of it both in respect 
of its capacity for sustaining pressure and its resistance to the weather. 

It is claimed for the stone that it will sustain from 5.000 to 10,000 pounds per cubic inch. 
The best specimens of it I have seen ring when struck, and show a hardness which is amazing. 

Yours, faithfullv, 

J. v 

Ren wick 6r* Sands, Architects. 
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From Samuel Wood, Esq. 

No. 192 Front St., New YORK j 

November 21st. 1873. » 

To J. C. Goodridge. Jr.. N. V. and L. I. Coignet Stone Co. : 

Dear Sir— The work around the Pavilion Hotel at Woodsburgh, L. I., and the Plaza laid 
with your pavement in the spring of 1870, is an excellent article. 

It becomes hard very quickly, and in twenty-four hours is of sufficient strength as to be 
walked upon without damage, and in a few weeks is apparently as hard as granite. Teams are 
being driven upon it constantly without making any impression or at all affecting it. 

The doubt I expressed to you, in regard to its adaptability to withstand the effects of frost 
luated as it is near the ocean, and subject to the severe frosts incident to such an exposed 
location), is now fully removed from my mind. It does not crack, and shows no signs of being 
impaired in anyway by the frosts of the past three winters. 

I think it superior to the best flagging, inasmuch as it is less liable to crack under heavy 
strains; and in smoothness of surface and durability I think it at least equal to any natural 
stone. 

Respectfully yours. 

Samuel Wood. 



Extract from a communication of Dr. I si dor Walz, in rcfertnu to the absorption oj moisture, 

Laboratory- and Office of Dr. Tsidor Walz, ) 

Analytical and Consulting Chemist, 

18 Exchange Place, 

New York. May 27. 1869. j 

DEAR SIR— At your request, I have examined a specimen of beton agglomerate, and 
md its specific gravity to be 2.305. I have also tested its power of absorbing moisiure. 
and found the latter to be almost imperceptible. Two pieces were immersed in water for 
fifteen minutes and then placed under a large desiccator-globe, with a bowl of water under 
it. to keep the air inside saturated with moisture. After four days, the specimens were 
taken out and weighed. The first had not increased in weight at all. while the second, 
weighing originally 2,4650 grammes, had increased to 2,4790. having absorbed 0.16 per cent. 
of moisture. 

Respectfully yours, 

Dr. I. Waiz. 



Extract from the Thirteenth Annual Report of the Brooklyn Park Commissioners, for the year 1872 



fountain. 



During the summer and fall season the temporary fountain was in daily use. with the cx- 
:ptiO0 Of a short period, during which the supply was so limited as to barely meet the more 
urgent demands of the city. The railing surrounding the basin has been cast and bronzed, and 
w II be ready to set up as soon as the weather will permit. The dome of artificial stone for the 
fountain at the Plaza, manufactured by the Long Island Coignet Company, has been prepared, 
and is now ready for delivery. It is intended to put it in place during the ensuing season. 
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ARCHWAYS AND MASONRY. 

Early in the season the New York and Long Island Coignet Company resumed work on 
Cleftridge Span, and completed so much of the arch as remained unfinished at the date of my 
last report. The roadway over the arch was thrown open to the public early in spring. An 
ornament tl pavement of Coignet stone has been laid under the archway. All of this work has 
satisfactorily withstood the effects of a winter and summer exposure, exhibiting no marked 
signs of disintegration or other material defect. From our experience and observations, I am 
led to believe that the use of this material may be regarded desirable in many ways, a skillful 
and thorough manipulation of the material being alone necessary to secure uniformity and 
strength sufficient for all purposes of general construction. 

John Y. Culyer, 

Chief Engineer. 



Extract from the Report of Landscape Architects. 
To the Brooklyn Park Commissioners : 

The result of the contract with the Coignet Company for the erection of the Cleftridge 
Span, has been in the main satisfactory. The material appeared to withstand the effect of frost 
satisfactorily, and as it offered considerable advantages in molding different work, it was consid- 
ered suitable for use in the centre of the Plaza basin. Its design was approved by the commis- 
sion for the somewhat massive decorative structure required in connection with the jet dis- 
tribution of the large fountain, and an estimate submitted by the Coignet Company proving 
satisfactory, a contract was made with them for the execution of the work, which is now in pro- 
gress, the materia! used being of the ordinary natural color of the sand and cement out of 
which it is constructed. Each of the main castings is of a complex, curvilinear, and somewhat 
cumbrous form; yet the lines are kept with remarkable exactness, no warping, expansion or 
Ihnnkage being perceptible. This is agreat advantage in repetitive architectural work, castings 
in other materials, iron or terra cotta ; for instance, being so liable to inaccuracy that they can 
hardly be reckoned on to fit together with any degree of precision. 

January, 1873. 

Olmsted & Vaux, 

Landscape Architects and Superintendents. 



From Major-General Q. A. Gil/more, U. S. A. 



[EXTRACT.] 

* * 



New York. December 27, 1872. 



* 

The beton-coignet is by far the best artificial stone with regard to both quality and price 
n o Jri' 'f ^ T, br ? Ught n , ^° USe ' and there »» "0 doubt of its possessing all the requisite 

^:Jz:^: ng a11 the a,ternations of heat and co,d to which * -« ^ KE 

thev^lnnM .TIT '^ ^ ' TaCtiCe ° f thC Eur ° pean ^^ers concur on these points, and 
they do not hesitate to empo, it in the boldest constructions on land and in the sea 

but under ^^ZT^T^ ^^^^ ^^ ^^ *" their ™^ to cement concrete., 
thercfol 1 , m ° re r rab,e COnditions for **«*7 ™d ultimate strength.-and we can 
therefore pomt to concrete constructions in France, England and Northern Europe that are 

ZSff >earS ' arC bCtter l °- day ^^ ■*" flrSt ereCtCd ' for -5 evidence of it! 
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A material which, at about the cost of good brick masonry, can be rapidly produced in any 
dimensions and in infinite form.— as well in monoliths larger than St. Petes, as in the most 
delicate and highly embellished works of art and zvr/ii,— cannot have other than a most fruitful 
future in this age of progress and practical ideas. 

There is in my mind not a particle of doubt as to thegreat value of the stone for all import- 
ant work in our climate, and even in the Canadas. 

Very respectfully, 

O. A. Git.lmore, 
Brevet Major -General U. S. A. 



Certificates from French Engineers and Architects. 

General Department of Tobacco. 
Office of Central Superintendent of Building, 

Paris, 25th of February, 1863. 

I. the undersigned, Engineer of the Central Tobacco Department, certify to the accuracyof 
the following facts : 

In 1863. Mons. Coignet constructed at the tobacco manufactory at Chalereaux. for the foun- 
dation of two steam-engines of twenty-five horse-power each, a single bluck of agglomerate 
about one hundred and t hi 1 teen cubic yaids in size. 

This block became hard without showing cracks or other defects, and the engines, after run- 
ning steadily for two years, have caused no deterioration thereto. 

In 1S62, Mons. Coignet constructed at the tobacco manufactory at Paris-Renilly. for the 
foundation of a steam-engine of fifteen horse-power, a block of agglomerate about twenty cubic 
yards in size, and to this time this block has answered perfectly. 

Demondesir. 






Paris, April 14. 1863. 

The undersigned, architect, certifies that Messrs. Coignet & Co. hnvc executed at the theatre 
of the Square des Arts et Metiers, several works in his agglomerate ; among others, vaults, sup- 
ports, and perpenders under the stage. This work, perfectly executed, has given most salisfac- 
ry results. 

The undersigned, therefore, presents this certificate as an evidence of his satisfaction. 

CUSIR. 






Paris, May 14, 1864. 

The undersigned, engineer-in-chief of bridges and highways, in charge of the drains and 
sewers of the city of Paris, certifies that, under his direction, Mons. Frangois Coignet has con- 
structed with the agglomerate of his invention sewers of different kinds, having altogether a 
length of about fourteen thousand yards ; that the masonry of these sewers presents a very 
satisfactory appearance and soon becomes very hard, and that the use of this agglomerate effects 
a saving of about twenty percent, over other masonry, the total cost of sewer earth-work, and 
shoring-up being taken into consideration. 

E. Belgrand. 
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Paris, May 17, 1865. 

The undersigned, architect, certifies that he has used the agglomerate of Messrs Coignet 
& Co., for that portion of the new Opera-House beneath the stage, for the steps of the stairs to 
the cellars, and for several vaults. He takes pleasure in recognizing the great merits of this 
agglomerate, as regards its hardness and homogeneousness, and would have made more general 
use of it, if, at the commencement of the work, he had known the satisfactory result of its u 
to-day so thoroughly demonstrated. 

Ch. Garni uk, 

Architect of the Xeiu Opera H >use. 



Paris. May 20. 1865. 

I. the undersigned. Alphonse Pallu. Chevalier of the Legion of Honor, managing direct 
of tne firm of Pallu & Co.. founder of the Park and Church of Vesinet. certify that this church 
was bu.lt by Mons.Coignet, entirely of the agglomerate of his invention. 

I certify that, during the two years consumed by Mons. Coignet in the building of t! 
church the agglomerate, in all its stages, was exposed to rain and frost, and that perfectly 1 
sisted all variations of temperature. 

I further certify that to this day f have never had cause to do otherwise than to congratu- 
late myself on my connection with Mons. Coignet. 

A. Pai.li 
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Parisian Company for Lighting and Heating by Gas 

141 Faubourg Poissonnjeke, Paris. 

I the undersigned, certify that in October. ,864. acting in behalf ol the Parisian Cmpan, 
caused to be constructed in the stables of its gas-works at La VMIet.e. a flagging of the co "ne 
agg.orne,ae. p,aced on a foundation of grave!, and having a thicKnessof a trifle over t W X 
^^ Tta flaggmg hassusta.ned. very well, the wear to which it has been subjected for twer, 

Arson, 

Engineer of the Works. 



Paris, Mav 29. 1869. 

™£E2£ZSZZ^£2^ -*«■— " f »• *— Con, 

feet state o h^m.inn tk '"spected the flaggmg ,n question, and have found it in a per 

Camus, 



Import in Reference to the Use of the Coitmst A* ri n 

nary 0/ M, Fifih Arrestment ' "^ * '"'""■ C """"' ***** ' '" °""- 

works, in building the" 5-5 att^fiSKlftE ^ "»«>»**» of puh,ic 









I have used the I gnet agglomerate, or artificial stone, to the value of several hundred 
thousand francs, and. from actual experience, do nol hesitate to affirm that I do not know of any 
building materials the use of which offer so much security, and which at the same time are ap- 
plicable to such a variety of important works. 

In fact, 1 have constructed all thi ceilin >f the cellars of these barracks in a mono- 

lith a, ifter having subjected them to the most excessive and unusual trials. 

These arches are very bold ; they have a span of fi twenty-two to twenty-five feet; they 
have .1 rise of one-tenth ; they have a thickness of hut 8.66 inches at the crown, and, neverthe- 

sss, t 'have suj rted, without sustaining the least injury, all the whe- g of the heavy 
materials used in thee building. They have been loaded with from thirteen to 

land; t have sustained violent shocks from the fall of iron columns and of 
large cut stones, without receiving a damage. 

I have constructed, under the same form, all the ceilings of the three stories of galleries 
ranged above each other, and facing the interior. 

The suht in drainage, which includes from five to six hundred yards of sewers, is of 

the same material. 

All the monolithic works are perfectly satisfactory, as is also the flagging of the stables, 
which is constructed, with complete success, with the coignet agglomerate. 

I have made extended use of rinse agglomerates, and with the same satisfaction, under the 
form of artificial the appearance, the hardness and the form of which leave almost 

nothing to i r. 

In the same way. I have constructed all the mangers, feed-boxes, and water-troughs of the 
ibles, the st Fthe staircases, the cellars, and even a portion of the sculptural stones 

which ornament the upper portions of the facades (eagles with extended wings and the arms of 
the city of Paris). All these stones have given complete satisfaction. 

After such incontrovertible proofs, I remain convinced that the Coignet agglomerates are 

a perfect triumph in the art of building, and that architects can use them with perfect safety for 

the most daring works. 

Calliat, 

Architect of the Fifth Arondissement. 

Paris, January 3. 1867. 

p, S.— At the request of Mons. Coignet, the following tests were made, in order to try the 

strength of the vaults: 

1. A mass of stone, weighing upward of 36 tons of 2,000 pounds, was piled upon the centre 

of one of the vaults, having a surface of 172 feet square. 

2. A >f sand, over 13 feet thick, was spread over the whole surface of the same vault. 

3. Carts loaded with heavy materials were driven over it. and in no instance was the 

slightest effect produced. „ 

K V. Calliat. 



Paris, November 15, 1867. 

I, the undersigned, engineer of bridges and highways, attached to the construction of the 
ice of the Exposit >n. certify that Messrs. Coignet £ Co. have constructed with their 

agglomerate, for 1 tid palace, certain works of the following description : 

1. A s\ stem of herring-bone arches to cover the subterranean gallery. 1,472 yards of super- 

h extends under the refreshment gallery, and which serves at once as a cellar 

and a means of ventilation. These herring-bone arches are comprised between the lateral walls 

of the submarine gallery, at 32 feet apart, and the iron cross-beams, about 50 feet apart. 

Th ire su ned by pillars about 14 inches square; their versed sine is about 11 feet, and 

their thickness at the crown is $£ inches. 
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These arched vaults were proved by a load of 2.200 pounds to the square yard. 

the centre of Z IJl 1? "^ ^ C ° Ver the ventilati "" P^sages. some radiating from 
the centre of the bu,ld,ng. others concentric, the total surface of which is about 4.046 yards. 

8 i„Jh, ,h r l .^, Ve 3 VerS6d SinC ° r ab ° Ut " feet - are di '-«i^ed one-tenth. and are nearly 
8 mches Uuek at the crown. They were tested with a weight of 3.300 pounds to the square 

*<J!' v iZ Si T? ° fSeWerS t0 Carr >' off the rain *»* "^te ^»er. the surface of which is nearly 

onThro, lh 7T arC S ° me ° f " 3nd S ° me ° f ' 6 inches diameter - The>ater is all carried 
off through a collecting sewer, similar to those of the city of Hans. 

4- A system of flagging, including the three principal radiating galleries, and the three cir- 
cular galler.es of the palace, and forming a surface of about 7.937 superficial yards. 

The works to wh.ch reference is made have, in general, been executed with care, and within 
the time prescribed by the contracts. This care is, moreover, an essential condition for the 
success of the Co.gnet agglomerate. The arches have perfectly sustained the proofs to which 
they have been subjected, and the flagging has borne without injury the immense travel which 
it has endured. 

In fine, the works executed by Mens. Coignet have admirably answered the purpose for 
which they were designed. 

Duval. 

Approved by the engineer-in-chiet of bridges and highways, director of the works of the 
Palace of the Exposition. 

Paris, November 16, 1867. Krauz 

Paris, October 7, 1868. 
I. the undersigned, engineer of bridges and highways, chief of the imperial commission, 
certify that the Messrs. Coignet have completed, in agglomerate, the sides and bottom of a 
reservoir of 19.685 cubic yards' capacity, intended for the supply of the Champ de Mars, and 
that this work, of a thickness of less than 4 inches, has proved perfectly satisfactory, in spite of 
16 feet of water which pressed upon the bottom. It has given equally satisfactory results in 
regard to economy and resistance. 

In testimony of which, I have given this certificate, for the purposes therein mentioned, 
to whom it may concern. 

Choysson. 

Paris, October 8, 1868. 

I. the undersigned, architect of the imperial commission, certify that Messrs. Coignet 
have constructed, in agglomerate of their invention, the foundation of the chalet which was 
erected by M. Haret for exhibition in the Champ de Mars, and placed by him at the dis- 
position of the Imperial Commission. 

I moreover certify that the work has been performed with care and with taste, and has 
yielded very good results. 

Aldrophe. 



I 



Exposition Universelle of 1867, at Paris 

Paris. October 19, 1868. 

Sir — I have the honor to inclose to you the certificates of the different chiefs of de- 
partments, who have respectively directed the works executed by your house in the 
Champs de Mars. 
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I see with pleasure that your house has handsomely acquitted itself of its task, and I 
gladly add the expression of my personal satisfaction. 

Receive the assurance of my perfect consideration. 

Le Peay, 

Senator, Commissioner General. 



Department of the Seine, 
Municipal Department of Public Works of 

the City of Paris, 

Bridges and Highways. 
Office of Superintendents of Drainage and 

Sewers. 

The Inspector-General of Bridges and Highways, Director of Drainage and Sewers of 
the City of Paris, certifies that the Coignet Agglomerate Company has executed, under his 
direction, several important hydraulic works, namely: 

1. In the interior of Pat is. 

One hundred and sixty-four thousand feet of sewers. 

2. Outside of Paris. 

One hundred and ninety-six thousand eight hundred and fifty feet of the Vanne aque 

duct. 

These latter works are in a fair way of completion, about one-third Mug finished. 
They include about forty-two thousand six hundred and fifty-three feet of underground 
work, m part through very fine sand. They also include six bridges of one hundred and 
teen feet span. The section of the aqueduct is a circle of seventy-eight and three-fourths 
inches diameter; the thickness of the walls is a trifle over eight and a half inches; and tl 
impermeability appears complete. 

In addition, the same company has executed, under the direction of the engineers of 
the department of the Seine, several sew- especially the collector of the Plaine Saint 

n.s. which is thirteen feet one and a half inches in diameter under the crown, and ni. 
t ten inches laterally. 

These works have been constructed with great Stability. 

Padic l..r». ,r .oe E. BeLGRAND. 

rARls, June 16, 1869. 



NEWSPAPER EXTRACTS. 



From the " Brooklyn Eagle P 

Having .^ported, .boot, year and a half ago. the beginning of the manufacture of, 
art. I bu.ld.ng ,lo„c in Brooklyn, the fbfh has „.,« note the progress of tbi. rapidly 
,ncrcas,„g hranch of .nduatry. At the thne in question, the New Yort and Long Island 
ngnct S,o„e Com, .,:„-„„ lbc ,„ st estnhl shme, ,f , he kind on tbi, ,ide „1 .he 

hS^LSTtZT J^ " ' ue and Sm,th strect - llie "•»- ertabltohment. 

mcud,„ K yards, sheds and other structures. < :„, ent.re ar, „v lots, and 

hi v P We° ts "S"?* finiShcd St ° nC - f<Jr the *« " f "" *""">-• Gilding 

k, nndJ naU « Ura "" n ;. the /o,npany has nuietly continued ope, „s at lU old 

wort* producng large quant.t.es of stone in the shape of building mater, tile., ... , 
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neraloi nental *ork, both for local use and for shipment to other places. Soon 
i,terb ictivto is, i raptdrj increasing demand forthe new material engendered 

the necessity for a I lC toi and accordingly one was begun on Third avenue, 

be. sn Third and Sixth streets, the premises being located on either side of the Fourth 
street basin, but which « rids to Gowanus Canal. The total area of ground acquired by 
t,lc ' lt this P oint is ^e es, intersected, as stated, by the basin, but connected 

by a substantial swinging bridge. The factory building is of mammoth dimensions, covering a 
full acre of ground and being thirty-two feet in height. The building, now completed and 
occupied, contains machinery and material for manufacturing purposes. Among the machinery 
is a massive hydrostatic testing press, by which a crushing pressure of 120,000 pounds can be 
applied. The new works are capable of turning out fronts for ten ordinary houses per day. 
besides a large quantity of tine ornamental work, and will give constant employment to an 
average number a hundred workmen. Adjoining the new works, at the corner of Third 
avenue and Third Btre< t. an elegant and substantial building of artificial stone, 25 by 40 feet, 
and two stories in height, designed to be used for the offices of the Company, is now in 
urse of erection. 

The process of manufacturing this kind of artificial stone, which is fifty per cent, 
cheaper than natural stone when cut, was for centuries among the lost arts, but was finally 
discovered in 1856 by M. Coignet. a distinguished Parisian savant, from whom it receiv 
the nam if Coignet Agglomerate. During a half century prior to this discovery, practically 
scientific persons had been vainly seeking the lost secret, expending large sums of money 
in futile experiments. M. Coignet having perfected his process, the subject was taken up by 
the French G anient, which, alter a series of official examinations, tests, and experiments, 

pronounced the agglomerate, or beton-coignet, as it is commonly termed in France, equal in 
appearance, strength and durability to the natural stone, and invulnerable to the effect of 
heat, dampness, or frost. By the Coignet patent, the constituent elements of the stone to be 
imitated are first ground down and mixed by machinery, and the mixture, when in a plastic 
state, is easily moulded. The moulds, after being gradually tilled by a scientific process, which 
entirely excludes the air, are immediately removed, and the stone, which is ready for trans- 
portation in a few days, continues to increase in weight and density thereafter. At then- 
manufactory, the Company exhibit specimens which have undergone ten years' constant 
exposure in summer and winter, and which still 1 tin perfect in form, and harder than 
the natural stone, the agglomerate withstanding an average crushing pressure of over four tons 
to the square inch, which is about the average strength of natural granite, and three times 
that of brown or sand -tone. There are also at the works many fine specimens of statuary, 
traceries and tiling of every shape and color. 

Its use in Europe has been very extensive, and among some of the principal works of 
this kind of masonry across the ocean may be mentioned about forty miles of the famous 
sewers of Pan-,, the immense collecting sewer of which city was built by M. Coignet during 
five successive inundations of the Seine, but completed in perfect order, without joint or 
crack ; sewers in Odessa, Russia, which have withstood the test of years; docks at Bordeaux . 
pavement at Lyons; the foundations and galleries at the Paris Exposition building; the 
r government cavalry stable floors, the grooves of which remain perfect after years of service ; 
the barracks of Notre Dame; the embankment of the Avenue de l'Empereur; the great 
railroad bridge between Lyons and Marseilles; the structures of the Northern Railway; the 
masonry of the Gardens of Rentilly, and numerous other public works and private resi- 
dences. 

The Aqueduct Le Vanne, which is considered as one of the most difficult but successful 
engineering undertakings of modern times, is also of this material, This aqueduct, which 
conveys water a distance of thirty-eight miles to Paris, is built upon the shifting desert sands 
of Fontainebleau, and consists of a series of immense arches of Coignet stone. All ot these 
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arches are fifty feet high and fifteen and three-quarter inches thick at the crown, ten being 
ninety feet span, and eight of one hundred and fifty feet span. Upon these rests the aque- 
duct, six and one-half feet inside diameter, and with walls only eight and one-half inches in 
thickness. Eleven miles of the aqueduct are tunneled through quicksands, and the entire 
work of construction was carried on during both hot and cold weather. 

The blocks of the Suez Canal and the light-house at its entrance are of the same 
material, the latter being one hundred and eighty feet high, and resting upon a solid block 
containing four hundred cubic yards of the agglomerate. 

At Versignet J.here is also of Coignet stone a large church, including the doors and even 
the fine lattice-work of its windows. 

In Brooklyn and vicinity the agglomerate seems to be rapidly gaining favor, there now 
being no less than forty-seven buildings, mostly of imitation brown and sand stone, finished 
and in course of erection in this city, as follows: 

Thirty buildings for use as stores and offices, four stories in height, at the junction of 

Flatbushand Atlantic avenues, in course of construction by Mr. Vreeland, eight being already 
finished. 

Five three-story and basement dwellings, by A. S. Barnes, on Clinton avenue, near 
Atlantic. 

Five three-story and basement dwellings, by Mr. McCord, in the same section. 
A building by Mr. Olsen. corner of Fourth avenue and Dean street, three stories in 
height, the first floor being for a store and the upper portion for a dwelling. 

The office of the Coignet Company, corner of Third avenue and Third street, as above 
described. 

Cleftridge Span, between the lake and the refectory, in Prospect Park, is also of Coignet 
stone. This structure, over which passes the road to Breeze Hill, is of a most elaborate 
style of architecture, of various colors of stone, the arch, which is also flagged with the 
agglomerate, being of twenty feet span and eighty-eight feet in length. 

Stone is also in process of construction of the large fountain in the Grand Plaza. 

I he arches, columns and traceries of the great Roman Catholic Cathedral, corner of 
Fifth avenue and Fiftieth street, New York, were also manufactured by this Company, and 
catheTral tCamS "* "° W ^ engSkgtd in trans P or tin g them from the works to the 

The windows and traceries of a church built at Staten Island by Mr. D. Appleton, the 
publisher, are also of this substance. " 

M Th f e P IaZa °i the Woodsburgh Pavilion, at Rockaway, contains fourteen thousand square 
feet of the agglomerate, which has also been extensively used in the construction of public 
ouildings on Ward s island. 

The National Government has had this article under examination and consideration for 
L C nJr\u nd .' t , WaS made the subject of. special and very complete report by Messrs. 
UnL Sta^r ° eng ' neer ' "^ Dr - T - A - R Barnard ' of Columbia College, who were the 
abilUv fo™ '? ,0n r S o thC PariS E *P° sition - With a view to ascertaining its adapt- 
2 fhr'r'r' Gen , era ' Gi " m0re WaS S6nt t0 Eur °P e to officially investigate the 

described stas hat 'f "7 ' ^ P" 50 " 3 "* inSpeCted the Structurcs in Eu ">P< »«>ove 

to the de m ' h! nf ;' a ' te ; a CarefU ' c " min ^on he finds the Coignet stone adapted and adequate 

ahke ?o h ll , " d r, rt r nt ° f en S ineeri "g. architecture and sculpture, being suitable 
monuments flalinT', ' ght - h0U , Se \ a 1 uedu ^, "wers, reservoirs, residences. Lurches, 
ol this e'ort tfe G 8 ove ^ h ^ "">** ^"'"^ elaborate ornamentation. In view 

n^n^voftZTTr-^*'* ?** thC C ° lgnet St ° ne ' and is now usi "S * und " the 
and " ne portions of Fort W 7^ ^ the c instruction of the casemates, sallyport, floors. 

having the honor of Lt ^T , °" SU " en lsland - *«><**». therefore, aside from 

nav,ng the honor of conta.nmg the first factory of this kind in America, is not only furnishing 
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material for dwellings, churches, and other structures, but is also manufacturing stone for the 
threat national defenses, and has a fair prospect of monopolizing this important and growing 
business. 



From the "New York Herald," August 15, 1869. 

In an extensive and able article, published in the New York Herala of Sunday, August 15th. 
1869. on the subject of Sewerage, Drainage and Roadway, the writer speaks as follows of 

beton-coignet. or the coignet agglomerate : 

'• The concrete known as beton-coignet differs from the ordinary road-bed concrete, in being 
an artificially formed sandstone of great durability and strength, and of extensive application in 
civil engineering in all its ramifications, from the manufacture of sewers to the construction of 
aqueducts ; from the fabrication of road-beds to that of underground vaults of the utmost pos- 
sible capacity. The best beton endures a crushing strength 4! times that of the best brick, 50 
percent, more than lime-stone, 50 percent, more than sand-stone, and about 40 per cent, less than 
that of the strongest granite, to 35 per cent, more than that of inferior qualities— its durability 
being about the same as that of the best quality of sand-stone. The embankment on which 
runs the Avenue de l'Empereur, at the Trocadero, is supported by a wall of this material, forty 
feet in height, for the distance of a quarter of a mile, and in general the subject of its application 
is now being discussed and being experimented upon by the best engineers in France, with a 
view to extend to the utmost the constructive capacity in engineering of so inexpensive a 
material as that developed by the invention of M. Coignet, while in the sewerage system it is 
rapidly superseding every thing else. In it, no doubt, is. at the end, to be sought the solution of 
the sewerage problem in this city, if the administration thereof fall, with the needed powers of dis- 
cretion, into the hands of a competent board of engineers. What is wanted in the problem is 
the boldness to break loose from worn-out ideas, and apply the best invention of the age to the 
development of a better and more adequate system, a quality which has been startlingly 
exhibited, with equally startling and successful results, in the administration of the Department 
of the Seine, and in the construction of public works in Paris for the past ten years." 



From the "London Builder," December 26, 1868. 



CONCRETE BRIDGES. 



In a description given in the Builder about three months since of the works on the Metro- 
politan Extension Railway between Paddington and Brompton. an allusion was made, in pass- 
ing to an interesting experiment in progress across a wide cutting upon the metropolitan dis- 
trict line near Brompton station. We are now able to report the results of the experiment 
which was to test the tensile power of concrete. They are such as seem calculated to lead to 
the more extensive use of this description of building material. The structure to which the 
test was applied is an arch formed entirely of concrete, of ?S feet span, and only 7 feet 
6 inches rise It was 3 feet 6 inches deep at the crown, and of a uniform width of 12 feet. The 
materials and proportions employed were six of gravel and one of Portland cement, and de- 
pendence for cohesion was placed rather upon thoroughly mixing the materials than ramming 
The tests successfully borne by this erection were 170 tons distributed equally overthe top.and 
a train of seven trucks, weighing 50 tons, passed over it. There was practically no deflect.on 
under these weights. 
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From the "/V. V. Trade A\ porter." 

The Manufacture of Artificial Stone, the process and its uses-An Account of its Aj&icati 
as a Building Material in France, Rnuia t Egypt, ami America- entitle Averts ly 
Leonard C. JUckwith, Dr. Barnard, U. S. Commissioner, and General Q. A. Gilbnore 
U. X A. 

The recent great fires, affecting nut only those who^c building, have been destroyed but 
the whole connn ,1 interests of our country, have called attention to our budding m «„ 

The terrible e* P los.on of grmiite when objected to in. e beat, and the crumbling ol n rbl 
becoming converted into lime, lave diminished our confidence in what were supposed to I 

""andZni,;' ;;' ,,bt em " ,r ; ng "T " :,,s - ]t haa bccn foMd ,h;,t •** j »' ** « 

s and heat better than natural, as bnck. having withstood the test of vears, is now r, - 
n.^as a good material, the thought of its being an artdicia. product n „ being cl 

Leonard? P,'' ,Tn l^" •'"" "£? "*?** "' "" J>anS ^P^.tion of ,867 is bv Mr. 

l*pn«d C. Beckwrth, civil engineer. The author gives a historj of what is known in Enrone 

on i ",""""r'-r ;, , conci>c aescription -' "" ""— -" : " "- '«»»« ■ < ■ 

as its tensile and crashing strength. This report, printed by tl State Dena.i , ' 

5T by Govern * ■ - — -^SS-Sft 2E5AZLC5 

After two years of e ,e , e, t u 1 „ , , '" i "" :,1, - v on '""""' rtructarea. 

been used to a , ea , £ ,„ ' i"'',' 1 "" * *" ''""^ <—■„„,,„. and since 

especially for ligh 1, u V ,„ P ,7 ' '„ , " ***> ""* "* «•*»- « ; ' *»>e. 

structed of this material Th arches , ,' '"' i'," ,'""" • *''' 1 " " mV ""' <;S " f se "" s ««• 
bu„t, and winch -,s t „Ja , 7 S| "'-' t ^'""Ur »< on which it was 

and were sumcient to „usr, ^TlSmf-W«S2jB "£* ' '" -* * 

constructed for the p f 8Upplvi ^ o 1>, is The /^ f "0"°"' ^ 

source of the Vanne is more th-in , „",.„ . r r , ' a " s ' The distance from Paris t< .e 

a series of valley, JtZE^Z^Stt , * ^T^ '"* ^ to »«^- 
ments of the work have involved I > ( railways, and the numerous rcquir. 

and tunnels. .An on! „ e , i « I'lTe T l' ZZTT * «* a< ^ duCtS ' 

nd a large aqu€ dua llpilI1 ^ fa 7 ' f" "' " ,e park ° f »«"»-» *• 

Arcueil. The arches crossing e\ lev of FonT ST '° S" °' d R ° ma " "*" * ° f 

miles, are the heaviest work of th s l7ea „" , : ""v' d ' Sta " Ce ' " '" "**«»* 

ructed of this material, bu t tun e , Th'" 5 ' ,'" ° n ' y ^ " ,e ^^""^ bce " 

arches extremely light. „ ,, MIlg to , he ' ,' of fif u ' ' S " ud u ^ n a seri « 

nesa of the arches at the crown is fifteen V,i,k, , "" thc 8 ro " nd - '••« thick- 

^y-two feet six inches to 'J^SZ ££TEr K "", * r" ' r ° m 

on which runs the Avenue de I'Emncreur ,, ,, , In P:ms the e»''>ankment 
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for marine structures. The Sue/ canal, tin cks at Bou 1 e. and numberless structures of 
this kind. r witness to its strength and utility. 

One of the important benefits to be derived from the use of beton is probably to be 
looked 1 in the supi strength and stability which it g s to all structures compost 

ol it. The usual method em] d in natural stone or brick and mortar, by a want i 
combination between two entirely dissimilar mat s, with a great numbei of bonds and 
joints, prevents a perfect anion of the various su es at th< point junction, and the 
result, of coursi unequal settling and cracking walls. V r also, washing away the 

mortar, le; s the s« e blocks insecure. Walls ol beton aet are i ble to such 

accidents, the whole being one solid homogeneous block. Dr. Barnard, in his report as I S. 
Commissioner, speaks of the utility of the Paris Exposition in being able to bring this ne 
m rial for the first time before the world. 

The foil-. wing are extracts from reports by General O. A. Gillmore: This agglomerate 
poss< SSi s all the characteristics of durability as exhibited in natural stones, being clos. 
grained, hard, and homogeneous, difTering in these respects from all other kinds of artificial 
stone which h been introduced into popular notice. The soft and porous stones gi\ 
way under climatic influence, in consequence of the alternations of heat and cold causing 
disintegration on the surface, which becomes serous in cold climates, where the stones are 

exposed to the weather and subjected to thawing and freezing. 'l\n: proportions of the 
ingredients and the peculiar method of manipulation, render the igglomerate exceedingly 
compact. 

Careful chemical tests have shown beton-coignet to be practically impervious to water. 
Two small specimens, weighing two and half grammes, were tried by Dr. Walz, a New 
York analytical chemist Thej were immersed in water fifteen minutes, and then kepi four 
ays in an atmosphere saturated with moisture. One of the specimens did not increase in 
weight during the interval, and the other absorbed 16-100 of one per cent., or 16-10,000 of 
itsown weight. Bebn-coignet will undoubtedly withstand the effect of frost or extreme 
northern climates, as well as natural brown stones, limestones, or granites of equal density, 
Its peculiar character adapts it to the demands of every department 1 i engineering, archi- 
tecture, and sculpture, from the boldest edifices to the most delicate works of art. It has 
been employed in Europe, and may be applied with equal advantage in this country, for 
warehouses, private residences, docks, aqueducts and sewers, for reservoirs, basins, cisterns, 
drams and water-pipes, and for work requiring elaborate ornamentation. It is the best arti- 
ficial stone that has been brought into use, and there is no doubt that it possesses all the 
properties requisite for withstanding the alternations of heat and cold. 

This material, like brick, which is also an artificial stone, is capable of bearing a greater 
heat than natural stone, and its adaptation for use in large masses, as the structure may 
be made much lighter with equal strength, as has been demonstrated by most extensive 
experiments in Paris, renders it. for many purposes, superior to natural stone. 

The following table, taken from the report of Mr. Beckwith, shows the comparative 
strength of this material and of other substances employed for the same purpose: 



CRUSH I > IRENOTH IN LBS. PER SQUARE INCH. 



Mortar. 
280 to 2,100 



Brick. 
550 to 1,700 



Limestone. 
4,000 to 5.500 






Sandstone. 
2,200 to 5.500 



JUton-Coignet. 
2,634 to 7,490 



TENSILE STREN'.IH IN LBS. PER SQUARE INCH. 



Mortar. 

50 to 290 



Brick. 
115 to 300 



Limestone. 
120 to 864 
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Sandstone. 
180 to 900 



Beton-Coignet. 
285 to 426 






A cubic foot ot beton-coignet weighs about one hundred and forty-s.x pounds. Stone 
much stronger than the specimens referred to in the above table. ,s now be.ng made by 
the Coignet process, many samples having sustained a pressure of .2.000 pounds, or ril 

T^e^e^rt, were made, a large factory has been bui.t in Brooklyn, at the 
corner of Third avenue and Third street, which is now in work.ng order, and employs a 
force of about fifty men. The Company have also an elegant office, wh.ch ,s be.ng erected 

as a specimen of their work, Vnrlc 

This Company own the patent rights for this manufacture for the ct.es of New York 

and Brooklyn and are doing work for both cities. Passers up ^*™yj»" *«™** 
its intersection with Fifth avenue, the beautiful pavement laid round the Worth Mo ument 
This il made of the material which we have described, and was la.d this fall. me 
Company are now building the new receiving tomb at the cemetery of the Evergreens, 
which will be a massive monolith, capable of holding five hundred bodies .n .ts capac.ous 
catacombs. 



I 



From " Van Nostrand's Eclectic Magazine," April, 1873. 

BUILDING-STONES. 

We find in the columns of an Eastern daily— Boston Advertiser- -an account of some recent 
experiments on the artificial building stones now prominently before the public. Although no 
test that can readily be applied can be satisfactorily substituted for the weathering to which the 
building materials of our cities are subjected, such tests as are described by the writer yield 
results of undoubted value. We quote : Effort has been made to test fairly the artificial stones 
now prominently before the public, and to compare them with the natural stones in general use. 
The result in his mind has been a full conviction that artificial stone will, ere long, be exten- 
sively used, and. to a considerable extent, take the place of natural stone. The artificial stones 
examined have been the American Building Block, made by the Middlesex Stone Brick Com- 
pany ; the Frear Stone, made by the Massachusetts Frear Artificial Stone Company ; the Union 
(Sorel) Stone, made by the Union Stone Company; and the Coignet stone, made by the New 
York and Long Island Coignet Stone Company. A preliminary remark may be of advantage. 
Many object to artificial stone because it is artificial. A sufficient answer is, that very many of 
the most valuable materials of industry are artificial ; /'. e., they are composed of native elements 
brought into new relations and forms by the labor of man, guided by knowledge, which is the 
result of accident or study. Among these are iron, in the forms in which it is ordinarily used, 
steel, glass, brick, leather, vulcanized india-rubber, etc., a list which might be indefinitely ex- 
tended. Why, then, may not man, having the lime, alumina and silica, and other elements 
which enter into the composition of so many of the best natural stones, combine them in accord- 
ance with the laws of chemical affinity, and make a stone which shall have all the valuable quali- 
ties of a natural stone ? This question has peculiar force when we think of that old artificial stone 
of Rome, which remains to this day as hard as flint, while the natural stones, of which it formed 
the mortar-bond, have in many instances been disintegrated and decayed. 

The points as to which a comparison is desirable are : — 

I. STRENGTH. 

Most of the stones of either class, as well as hard bricks, have sufficient strength for any 
probable need. Buildings of brick have fallen, owing to the poor quality of the brick or of the 
mortar. The crushing strength of weak, red brick is from 500 to 800 lbs. to the square inch of 
surface ; that of the best quality is about 4,400 lbs. Buildings of so-called artificial stone have 
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also in some instances fallen. The case of the Howard University, built of the American build- 
ing block, is well known. Samples taken from the fallen wall bad a crushing ogtb of only 
173 lbs. for samples four months old, to 443 lbs. for those twelve months old, much less than 
that of soft brick, while the strength of the Union (Sorel) stone and ot the < oignet Bt >oth 

of them artificial) is from 5,000 to 10,000 lbs. to the square inch, that of the best marble being 
8,950 lbs., and of Ouincy granite, 15,300 lbs., and of brown stone, from 3,000 to 5,500 lbs. 

2. PERMANENCY. 

• 

On this point \vc present an extract from a paper by J. H. Owens, M. A., a distinguished 
English architect, who, speaking- of the use lor building purposes of Portland cement concrete 
(which is really an artificial stone, crude indeed and roughly made), says: ''Every Other material 

used in building, except the hard granites and the most compact limestones^ depreciate unh 

time and exposure, and require an initial excess of material to be used, wJ Portia. 

cement concrete is permanent and durable under all circumstances, and increases raj idly and 
enormously in strength, and continues to increase, but in 8 I • ntmually diminishing ratio, for as 
long as observations nave, up to the present time, been made upon it.*' 'I he Coignet stone, 
Which, like the Portland cement concrete, is a hydrosilicute ol lime and alumina, but lai .superior 
in the density and homogeneousness of its structure, resulting from the trastrj superior condi- 
tions and methods of its manufacture, possesses the same characteristic ecimens more than a 
year old having shown, under hydrostatic pressure, a crushing strength of over 12,000 lbs. 

3. RESISTANCE OF FROST. 

This depends very much on the structure of the stone. Granite and marble are granular in 
structure, while brown stone is laminated, and liable, from the natural cleaving, to 8 iff, in 

consequence of alternate thawing and freezing. Artificial stone is frequently so made as to be 
liable to the same difficulty, a liability entirely obviated in the Coignet stone by the method of 
aggregating the particles patented by M. Coignet, producing a perfectly homogeneous stone, 
resembling in its structure the most compact marble, and without tendency to cleave in any 

particular direction. It is also, according to the testimony of Dr. Walz. analytical chemist of 

New York, who subjected specimens of it to very severe tests, "practically impervious to 
water." 

4. RESISTANCE TO HIGH DEGREES OF HEAT AM) ADAPTATION TO THE CONSTRUCTION 01 FIRE- 
PROOF BUILDINGS. 

In reference to tins point the writer subjected samples of various natural and artificial stones 
to the following test.. Pieces of the different kinds were heated to redness and then dlowed 
to gradually cool. Other pieces of each kind were heated to redness and immediately 
plunged into cold water. Quincj granite was in both cases disintegrated. Whites »le was 
much weakened in the first test, Si to be easily broken by the fingers; in the second it was 

rendered quite (Viable. Soapstone was, in either case, affected but very slightly, if at all wn 

st ' ecimens from Portland, Ct) in both ca was disintegrated quite as much 

granite. Brown stone from Seneca, Md. (the most compact brown stOOC ever examined by the 

writer), in both tests appeared to be uninjured. N , Scotia freestone was somewhat weak- 
ened, but endured both tests better than the other natural stones, except 1 and Seneca 

brown M >f the artificial stones, the American building block (samples from a block. e 

by the Middlesex Stone Brick Company, and mure than two years old) was in both U D 

more cempletely disint ited than the gianite. Frear stone (made in Worcester, and a it 
eighteen months old; was affected rather mop than the marble, becoming v« buttle. The 
Union (Son 1. Mone (two yean old, was in the first test disintegrated as much ..s the granite ; in 
the second test, when the heated piecer were plunged into the water, a chemical change w m.ne- 
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*? **■»*. indicated by a violent effervescence, and the stone crumbled into small -rains 

rue Coignet stone endured both tests equally well with the soapstone and the Seneca brown 
stone, not apperanng to lose an 3 of its strength. As to the result of the last-pa 
quote again from Mr. Owens, wh f the Portland cement concrete (of whicl is we have 

san leCoignel stone is a cognate), that " it is the only fire-proof building material.- Another 
sample of the Co.gnet stone, of inferior quality and coarser texture, was subjected to the same 
tests, with equal satisfactory results. 

5. ADAPTATION TO ARCHITECTURE ORNAMENTATION. 

In this reaped artificial stone has greatly the advantage of natural stone, as all forms of 
ornament, from the boldest to the most delicate, the plainest and the most elaborate, can be 
rendered in artificial stone at a much less price, the ratio of comparative cheapness increasing 
with the degree of ornamentation. 

The Coignet stone is the result of experiments, conducted through several vears. by Mons. 
F. Co.gnet. a civil engineer of Paris, who perfected and patented his process in 1856. In France 
there was at first § it prejudice against it. and it was used very cautiously and in minor struc- 
tures, but. alter j ears of experience- of its value, it received the unqualified approval of the 
architects and engineers of Paris, and the official sanction of the French Government, which 
hav* adopted it for many very expensive works and on an immense scale. General (.). \ (nil- 
more, of the United States Engineers, was sent to France to examine officially the structures 
of the C iet stone and to ascertain its adaptability to government works. In his report. 
midetothe War Dspirtraent and published by its authority, he says: « Many interesting 
plications of this material were examined, of which it is not necessary to make any sp .1 
mention, except that in combined Stability, strength, beauty and cheapness, they far surpass the 
best results that could have been achieved by the use ol any other materials.' whether stone. 
brick, or w . For warehouses, churches, and large buildings of every description, for f. am- 
otions, abutments and massive walls of all kinds, for side malls, platforms and flaggil <nd 
lor many other minor purposes. Coignet stone possesses not only great comparativ leapness, 
but all the essential merits of brick and stone, with respect to strength, hardness and durabilit\ 
while for many purposes, within the province of the architect and ■ meer. it possesses advan- 
tages peculiar to itself, and not equally shared by other materials." This process I n 
in use for about three years in this country. The New York and Long Island C net 
Stone Company, having a large capital, extensive buildings and yards, and ample m inery 
and other facilities, are doing a very large and profitable business in New York City and 
Brook Ivn. 



To the Editor: 



From the u London Builder," November 30. 1867. 



Sir— I have lived many years in the county of Suffolk, where, from the scarcity of strong 
clay, this kind of wall was common, and most of the old walls are formed (though not with 
strong a flux) in this manner, occasionally faced with split flints. One of the finest chur< h 
towers ot the kind. St. 1'et.r's. Ipswich, has been erected nearly f.iur hundred years, of concrete 
faced with spiit Hint and stone dressings. The tower has an area of 140 square yards, and a 
height of 100 feet, as perfect and substantial now as when first built. This iff mis the strongest 
proof that can be required of the simplicity of those who talk about the instability of concrete 
erect 1 »ns, and the necessity of b mding them throughout. Clay in Suffolk being so scarce, the 
early builders, even so far back as the thirteenth and fourteenth centuries, turned their atten- 
>n to this compound substance ; the idea was roughly worked out. I admit, but true in princi- 
ple ; and in pulling down such buildings, the men have far more difficulty, and it takes an infi- 
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nitely longer tiro 3 with pickaxes, than a dozen brick ones would. I have seen the bricks which 
have been imbedded in the concrete of these old buildings smashed to pieces before the con- 
crete would give way. Some of the walls of the old Grammar School, Ipswich, three hundred 
years old, I saw pulled down myself. The men could not pick them down, but were obliged to 
mine with gunpowder before they could level them. 

Putting aside the known great porosity of bricks, and, therefore, their great susceptibility 
to disintegration, and the necessity of some profit to the builder, which the high price of land 
almost prevents, I trust I have given proof of the advantage of such concrete erections. 

Thos. C. Edgley. 



Extracts from " Manufacturer and Builder" New York, 1872. 

Page 229. — "The durability and healthtulness of structures of cement stone is greater 
than that of buildings of brick or sandstone, while, at the same time, they are considerably less 

expensive." 

Page 265.—" In no case ought a builder be allowed to build stone or brick walls on the tops 

of iron columns. This habit is pernicious in the extreme." 

"The intrinsic value of iron in buildings as a fire-proof material, is conspicuous only in 
roofs, floors, and shutters ; but for inside frame-work, as now used, it adds terribly to the des- 
truction of buildings in a fire." 



From * l Harper's Monthly Magazine'' January, 1871. 

CONCRETE FOR BUILDING PURPOSES. 

Such of our readers as are unacquainted with the value and importance of a new concrete, 
invented by a French engineer— M. Coignet— and bearing his name, will probably be surprised 
to learn that, at a comparatively small cost, works of the greatest magnitude are now made, as 
well as those possessing the utmost durability. An elaborate report on this subject has lately 
been printed by the State Department among its series of reports on the Paris Exposition of 
1867; and if no other service has been rendered in return for the expenditures made by the 
United States in connection with the Exposition, this one work alone would be more than an 
equivalent, in bringing to our notice so important a material. The process of preparing this 
concrete, 01 beton-coignet, consists simply in mixing a large quantity of sand with a small 
quantity of hydraulic lime, to which has been added a minute portion of Portland cement. This 
mixture, slightly moistened with water, is subjected to an energetic trituration, with compres- 
sion, so as to produce a pasty or pulverulent powder. This pasty powder is then thrown in 
thin layers into moulds, where-it is agglomerated vigorously by the blows of a hammer, causing 
it to set almost instantaneously. In less than eight days the concrete becomes so hard as to 
allow of the removing of the centering from arches twelve feet in diameter— a thing which 
could not be properly done in the same time with the best masonry. 

This new concrete is now applied in France to a great variety of subjects— palaces, private 
residences, churches, archways, reservoirs, sewers, water-pipes, etc.— all capable of being 
formed out of a single piece ; of the greatest solidity ; of perfectly smooth exterior, and suscep- 
tible of embellishment with every variety of adornment ; impervious to water ; secure against 
the action of frost; and all at an expense very appreciably less than that of ordinary 
masonry. 
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From the "Brooklyn Society Magazine." December, 1872. 



AN IMPORTANT DISCOVERY. 

In 1856 ■ Parisian savant, named Coignet. discovered an artificial stone, which, after an ex- 
amination by the French Government, was pronounced equal in appearance, strength and dur- 
ability, to the natural stone, and invulnerable to the effects of heat, dampness or frost. They 
utilized it by building forty miles of the famous sewers of Paris. Sewers of this conglomerate 
have also been laid in Odessa. Russia, which have stood the tests of years ; docks at Bordeaux ; 
pavement at Lyons, and the blocks of the Suez Canal and the light-house at its entrance, which 
is one hundred and eighty feet high and rests upon a solid block, containing four hundred cubic 
yards of the same material. In our city it has come into large use in the numerous buildings 
already completed or in process of erection ; in the Cleftridge Span between the Lake and the Re- 
fectory in Prospect Park; in the arches, columns, and traceries of the great Roman Catholic 
Cathedral in our neighboring city. Our National Government sent Gen. Gillmore abroad to 
officially investigate this discovery. His report says that after a careful examination he finds 
the " Coignet stone adapted and adequate to the demands of every department of engineering, 
architecture and sculpture, being suitable alike for breakwaters, lighthouses, aqueducts, sewers, 
reservoirs, residences, monuments, churches, flagging, statuary and other works requiring elab- 
orate ornamentation." The Government is now using it. Our city has the honor of contain- 
ing the first factory of this kind in America, at the corner of Third avenue and Third street. 
South Brooklyn. The Company is erecting on their grounds an elegant three-storied office of 
this stone, which will be an ornament to the city, and will afford the curious an opportunity 
of witnessing its beauty. As our space is limited, we must content ourselves with allusion 
merely to this important discovery ; in a subsequent number we may present our readers with 
an engraving of some local celebrity, which is built of this stone. 



The walls of the fortress ot Quoad Rodrigo, in Spain, are of concrete. The marks of the 
boards, which retained the semi-fluid matter in their construction, are everywhere perfectly 
visible ; and besides sand and gravel, there are everywhere large quantities of round boulder 
stones in the wall, from four to six inches in diameter, procured from the ground around the 
city, which is everywhere covered with them. — Major-Gen. Sir W. Rcui, R.E. 



From the " N. Y. Trade Reporter," December 13, 1873. 

The plaza at the entrance of the new fountain at Prospect Park is now very nearly com- 
plete. The dome for this fountain, of which Mr. Calvert Vaux is the architect, is made by the 
New York and Lon^ Island Coignet Stone Company, of Brooklyn, and is of beton-coignet— an 
artificial stone of great strength and beauty. The design and workmanship is said to be finer 
than any work of similar character in the United States. The whole dome is elaborately orna- 
mented with appropriate designs; is so carefully put together, and so ingeniously constructed, 
that no joints are visible and the whole mass is firmly bound together. 

The open spaces on the dome are to be covered with colored glass. Inside of this gas jets, 
lighted by electricity, will during the night give a most beautiful effect. The water cone plays 
from the dome and falls back into the fountain through a hundred jets. 
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From ''The Industrial Monthly," January, 1872. 

The greatest crushing strength for various natural and artificial stones are given in General 
Gillmore's work, as follows : 

Crushing Weigh I per Square 
Material. / tlc h in Pounds. 

Granite, 1 'at apsco 5.340 

Quincy 15.300 

Marble, Montgomery County, Penn 8,950 

Sandstone, strong 5.500 

" Connecticut 3.319 

(Brick, first quality hard 4,368 
Beton-coignet 7.500 

y Concrete, Ransome's . . 6,720 



. 



Natural. 



From " The Hardware Circular," June 1, 1871. 

The future material for houses and engineering structures in this country is evidently 
artificial stone. The wages of stone-cutters, and the high price of labor generally, must d< 
mine this question. It may he well, therefore, to consider some of the inventions that have 
been made within the last few years, looking to a solution of the imp int problem. Artifici 
stone can now he made in Europe of undoubted strength and durability id cl 1 and Letter 

than hewn stone. We understand that in this country satisfactory experiments have been 
made, and there is every probability of a general acceptance of this' material, as soon as the 
public are made aware of all the facts of the case. 

We do not propose to enter into a history of the mortars, cements, concretes, and the 
hke, that have been made since the time of the Romans, but to speak of some of the modern 
experiments that have attracted the *t attention from engineers. Perhaps the best kl n 
cement or artificial Btone is the beton-COlgnct. We have had occasion to witness the prepara- 
tion of this celebrated building material in Paris, and have examined some of the construc- 
tions m that city and elsewhere, and can therefore speak from personal observation. Beton 
was introduced into F ranee about thirteen years ago, by M. Coignet. There was much oppo- 
sition to it at first, and it was only cautiously tried on construction of little importance 

By pi tsive experiments and changes of constituents, M. Coignet finally hit upon a mix- 

ture that was able to resist a. I extremes of weather, and to withstand the severest tests that 
could be applied to it It is of this invention that we propose to l k. Beton-coignct is an 
arUfical stone, capable of being used in blocks or continuous masses, for found walls 

above ad beloa „.„d. .ewers, water pipes, floors, pillars, arches, embankments, aqueducts 
reseryo.rs. erns and the entire walls of buildings, bridges, tunnels, flagging, and, in fact all 

?"■*■ ,,iar ; 1 ' m:K,< ' ° f bHck ° r sl '""'- U is ■ ~IW *tone. Fine nens of statuary 

have been mad, ol the well-mixed matenal. Th chesof the basemen* to the Paris Exhibition 

.867. winch constitute^ a perfect labyrinth, were of this material. In no other way 1 
these vast constructions have been completed in time for the Exhibition. They were visited 
by thousands of persons interested in the subject, and did more to dispel doubts and sa 

gineers than any previous works ducted of this material. The work was done with 
amazing rap.d.ty, as the centerinj „ often withiu ten hours after the b6ton ws t in place 
and he passes were ready for servic. four or five day. after their completion T mLk 
ment at the Trocadero In Pans, for a quarter of a mile, is supported by' a wall of b. -, forty 
4* 



feet high, and one of the bridges over the Seine is built entirely of the same material. In Egypt. 

the very sands which threatened to destroy the Suez Canal have been appropriated to 'the 

umfacture of sea-walls, embankments, lighthouses, and vast constructions, by this system of 
coignet. 

In view of all these facts, it is not surprising that so much attention should be bestowed 
on artificial stone in this country. 






From the American " Commercial Times, " March 7, 1874. 

BETON-COIGNET. 

In a scientific treatise upon the subject of stone, the requisite features of that material for 
building purposes are thus concisely given, and we quote them merely because the\ can not be 
more plainly presented in words : 

"A good building stone ought to possess great powers of resistance against crushing and 
breaking weights ; it should be of even grain, and capable of furnishing large blocks ; its con- 
stituent parts should not be susceptible of decomposition by the action of the atmosphere, or by 
their mutual reaction upon one another ; it should neither absorb either water or vapor, except 
to a certain extent ; and. as far as possible, it should be of an homogeneous nature. '' 

While these simple factsare known both in their theoretical and practical lights everywhere, 
it is not by any means so generally known that their entire combination is mainly or most 
effectually found in manufactured stone, or an agglomerated mass of earthy matter, composed 
for the most part of hydro-silicate of lime and alumina, combined in solid body as rock or stone 
by a peculiar process, which a few years ago was revived in France, by one M. Coignet, after it 
had for centuries been numbered among the " lost aits." This material, now being so generally 
adopted for building purposes, both for base and body of all kinds of structures, is known as 
beton-coignet. Its manufacture in the United States is of a comparatively recent date, and the 
works of the producers are in Brooklyn, situate on Third avenue, between Third and Sixth 
streets, covering an area of five acres. 

This beton, or concreted stone, is capable of resisting a hydrostatic pressure of [2.000 lbs. per 
cubic inch, and with age improves both in solidity and weight. It is made to imitate almost any 
variety of building or decorative stone, and to any one unacquainted with it would be, in almost 
every instance of first experience, mistaken for the natural stone, on account of its manifest 
firmness and density. The writer was shown a dozen or more different pieces in comparison 
with a corresponding numberof natural stone, and, in pronouncing opinion as to the artificial or 
natural, is not ashamed to confess that he was wrong in every instance, not being either a geol- 
ogist, a mineralogist, or a manufacturer of stone ; but he is satisfied that 99 men out of every 
hundred would be similarly deceived, and hit upon a correct opinion by accidental rather than 
by sound judgment — provided he did not know what we propose to tell,— that the beton is finer 
grained, weightier and far more difficult to crush under pressure or break by a heavy blow than 
the natural stone of which it may be made in imitation ; and, being a solid conglomeration, it is 
firmer than rock by virtue of its essential unlamination. It is a pressed substance, and so 
moulded into any desired size or form — a given pattern made may be followed by as many more 
as desired in less than a twelfth of the time required to do the same work upon natural stone — 
a fact in itself, aside from the superior firmness and durability of the material, sufficient to com- 
mend it to the best consideration of architects and builders, inasmuch as its cost is so much less 
than the hewn article. Moreover, its established characteristics of imperviousnessto water, or 
dampness of any kind, due to its base composition having been thoroughly burnt and baked 
before agglomeration, and its unequaled power of resistance to fire, not breaking or even crack- 
ing under the severest tests, further combine to make it the most desirable building and decor- 
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ative st>ne that can be considered in the plans and estimates of architects or employed by 
builders. It certainly combines all the features laid down in our text as requisite in the best 
building stone, and to a much fuller degree than either granite, marble, freestone or brov 
stone. 

Notwithstanding the comparatively recent production of beton-coignet in the United States 
— dating, if we mistake not, only since j 866 — it is now a material hardly unknown and seldom 
unieconuncnded by any intelligent architect in the country, and is therefore rapidly becoming 
known by the masses through its existence before their eyes daily in and about structures such 
as, in New York and Brooklyn, the Worth Monument, Broadway and Fifth avenue ; the Roman 
Catholic Cathedra], Fifth avenue and Fiftieth street; the magnificent Cleft ridge Span pene- 
trating Breeze Hill in Prospect Park, and the new circular fountain at the entrance thereto — 
which, by the way, it may be remarked, is 113 feet in diameter and said to be the handsomest 
fountain in the United Statcs-besides many private residences, etc. At the recommendation 
of Gen. Q. A Gillmorc, it has been used in the construction of the casemates, sally-ports, floors 
etc., of Fort Wadsworth, States Island. The Company making the stone have recently erected 
at the corner of Third avenue and Third street, Brooklyn, a handsome building for themselves 
for use as their office, which will give the curious or skeptical upon the subject a very fair idea 
of the superlative adaptability of the material to such purposes. 

In Europe beton-coignet has been in use during the last eighteen years, where it has been 
called into service to a very great extent for sewerage, the buildingof docks, breakwaters, span 
bridges, monumental structures, aqueducts, lighthouses, reservoirs, etc.. not to speak of itscx- 
ccedmg popularity as a building stone in the erection of churches and private residences-in 
fact, of any description of stone-work requiring that homogeneity in the material from which it 
is constructed, as our text implies, as the requisite features of the best building stone. 



From the ''American Progress," Feb., 1874. 

THE BETON-COIGNET STONE. 

Antiquarians tell us of the artili ial stone of old Rome, which remains to this day as hard as 
flint, while the natural stones, of which it formed the mortar-bond, have in many instances dis- 
integrated and decayed. Some years since, a Frenchman named Coignet set about the discovery 
of this "lost art" of making a building stone which should be more durable under the varied 
conditions of climate and temperature than the natural stones now in use, and which should be 
readily moulded into useful and beautiful forms. The result of his experiments is the u beton- 
coignet," which seems to meet, to a wonderful dcgree.all the requirements of a perfect building 
stone. When tested by a hydrostatic press, it resists a crushing strain of 8,000 to 12 000 pounds 
percub.c inch, while that of the best brick is 4.400 pounds; marble. 8,950 pounds; and Ouincy 
granite. 15.300 pounds. The Coignet stone-which, like the Portland cement concrete, v, a hv- 
dros.l.cate of Line and alumina, but far superior in the density and homogencousness of its 
structure, resulting from the vastly superior conditions and methods of its manufacture-pos- 
sesses the characteristic of increasing in strength with age and exposure. 

The capacity of any building stone to resist frost depends very much on the structure of 
the stone. Granite and marble are granular in structure, while brown stone is laminated, and 
liable from the natural cleavage, to scale off, in consequence of alternate thawing and freezing. 
This liability it entirely obviated in the Coignet stone by the method of aggregating the parti- 
cles patented, by M Coignet. producing a perfectly homogeneous stone without tendency to 
cleave in any particular direction, and also entirely impervious to water 

The recent great fires, affecting not only those whose buildings have been destroyed, but 
the whole commercial interests of our country, have called the attention of our builders to the 
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From the "Brooklyn Gazette," October 7, 1872. 
A Journal Devoted to the Interests of the Exposition and Industrial Fair of Kings County. 

THE COIGNET STONE COMPANY. 

One of the most conspicuous and at the same time most interesting features of the Exposi- 
tion, is the artificial building stone made by the New York and Long Island Coignet Stone 
Company. The idea of artificial stone suggests, at first thought, an article that may resemble 
stone, but which can not by any possibility possess the same qualities of hardness, weight and 
strength. The Coignet stone has been subjected to all these and many other tests known to 
builders and scientific men. and stands without a rival, one of the most complete and useful 
of modern inventions. The beautiful samples of it now on exhibition, comprising the coping 
around the fountain, the receptacle for a burial casket, the finely moulded statuary, the elegant 
architectural pieces for buildings, the columns, and other interesting articles, impress the visitor 
most profoundly with the various uses to which it maybe subjected. These samples in weight 
are similar to granite. It is claimed that they will bear the same strain, and can be used not 
only for all the purposes of the best building stone, but many others. 

Lying upon the floor with these manufactured articles, is a square, homely stone, bearing some 
quaint carvings, from Luxor, Egypt. It is of the same material found in these very ancient cities, 
whose palaces were broken into ruins and fragments a score of centuries ago. It is supposed to be 
3.000 years old. Portions of this ancient stone, or others precisely similar to it, have been sub- 
jected to chemical analysis, and it is found to possess precisely the same constituent elements, and 
in tne same proportion as the Coignet stone. That it was made in a similar way, though, per- 
haps, with ruder and more laborious process, there can scarcely be a doubt. The fact is' cor- 
roborated to a certain extent by history. To suppose that those immense blocks of stone found 
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in Egypt, from twenty-five to one hundred feet in length, and of immense thickness, were hewn 
out of rock and reared to upright positions, is quite beyond probability. They were unquestion- 
ably made from clay, and when first made were as plastic as the mortar now used in laying brick. 

Elsewhere, in the columns of this paper, an interesting account is given of the Compan\ 
works in this city, the process of manufacture, the localities where it has been used for building 
purposes, and a synopsis of the very exhaustive and commendatory report given of it by the 
United States Commissioners at the Paris Exposition. Its adaptability far exceeds that of any 
other stone of equal value. If desired, a mile of sidewalk could be laid in one continuous 
stone, as well as six feet. The entire floor of the Rink could be covered with a stone of any 
desired thickness, which would constantly harden, and within a few hours could be traveled 
upon, and within a few days would not yield to the weight of a train of loaded freight cars. A 
flight of steps to a dwelling could be made one piece, railing and all. 

The location, in this city, of so vast a business enterprise as this has already become, is 
a fact in which Brooklyn may well take pride, and the vigor which it will impart to all collateral 
industries in the future, will give it a position in which thousands of citizens should take a lively 
interest and satisfaction. It seems almost superfluous to state that the Company is doing a very 
large business, so quickly does its work impress the builder with satisfactory answers to his 
questions as to beauty, durability, and cheapness. 
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Treatise on Limes and Mortars. By George C. Burneil, C. E. 1 869. 

There has been a considerable amount of interest attached of late to the attempts made 
byM. Coignet to introduce what he calls beton agglom* re, and the results attained are sufficiently 
remarkable to merit our attention on the present occasion. M. Coignet has executed many 
thousand francs" worth of work in the beton agglomere in the sewers of Paris; he has built en- 
tirely in that material the church of Vesinet, near Paris, and he has applied it to the execution 
of railway and common bridges of fifty feet span, at least ; so that it can no longer be considered 
that the experiment is upon trial. In fact, the results that have been attained at the Dover, 
Alderncy, Cherbourg, Marseilles. Algiers, etc.. works, had long since proved that concrete was 
susceptible of being used in building operations like any ordinary stone, and all that M. Coignet 
has done in this case has been to demonstrate the fact in a striking manner. 

M. Coignet"s system consists in the employment of every description of lime in theprepara. 
tion of the beton, which he takes every precaution to have slacked with just the proper quantit 
of water to insure the hydration of the lime, and then carefully to triturate the mass, and to 
compress the ingredients in moulds by a system of ramming. The best materials that are 
thus produced are composed of a mixture of the slow-setting artificial cements, with a good 
hydraulic lime and a proper proportion of sand ; and great skill is required in so apportioning 
the lime and cement, that the powers of the resulting mass should present everywhere the same 
powers of resistance to the weights or forces they may have to resist. Of course, there can be 
no difficulty in varying the proportions of the lime and cement to produce this result, though 
M. Coignet neglected this precaution in the building of Vesinet church ; nor can there be any 
difficulty in observ.ng the precautions that are required to provide for the contraction and ex': 
pans.on oi the masonry in a monolithic bridge, such as that gentleman has executed. Well and 
judiciously used, there can be no reason why Coignefs agglomera.ed beton should not be em- 
ployed for the execution of all descriptions of masonry. The admirable manner in which the 
works of concrete executed by Roman and medieval architects have stood the effects of time 
must always excite our surprise that the use of that material should have been so long neglected' 
and the budding arts deprived of the advantages it offers for the execution of monolithic struc- 
tures, or those made by the agglomeration of small materials. 
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From the Neat York " World" March o, 1873. 



THE CLEFTRIDGF. SPAN. 



The Clcflridge Span, of which 1 pive accurate illustration, is in Prospect Park, Brooklyn. 

It penetrates B ze Hill, and enables visit turning from the main entrance, to reach the 

concert ground and lake shore on I t, at an easy grade, by a prote llineofapi ch. Thia 

archway was at ni <ned t rmed of granite and brick, but befoi conti re 

the long Island 1'. Coignet Comp offered to make tin- whole of their | 

artifii 1.1I stone. The architect, Mr. Calvert V.uiv, igreed to this and the experiment has 
proved Sati 1 tory. The prii .1 adv e of thia material for' 1 rative rTu r poses lies in 

the facility 1 offers for the introduction of ornamental detail, be< liter a d< 1 foi recur- 

ring -.in. in.. -lit is once well ip i'l prepared tor carving, it can be n 1, md 

again with ease and precision. In the a I tu kl treatment of archv, irk pur| 

the most aeri 1 difficulty lies in the arrangemenl tor the soffit or ceiling, the si ce of winch 
is al that its elaboration in brick, stone, or t admissible in very promi- 

nent situations on account of the coat invol^ ! 1 these ci rem Hit ol tl 

arch becomes the ki >f th< gn, and in the Cleft 1 Span thia the work baa 

1 made 1 whole sui >1 a rei ind 1. The archway ia now 

1 ■- . 1 1 1 j . I f • t « • < 1 . ,wu\ the result is sufTl I to show that it must pro Idition to the 

de< itiv< turcea the architect. The manufactured stone call< >-coij report 

upon which was published by the State Department in 1867. mplied ho France 1 
archwa 1 sewers, v, r-pipes, etc. All these can b illy in 

ol the g solidity, impervious to water, secure against the and froal nd 

ery va mbelli lent. According to General Q. A. Gil I more and the other 

1 >mmissionera sent by our Government t 1 the Paria E 1, it is now ateen yea 

since this stone was first intra nee. Tin forty mi! era of tfa 

material in Paria, built during five successive inundati ins of t hut completed in 

per i«-( t order. There are also a n Odessa. Russia, of beton-coignet. which 

the test ol years; dock it Boi ix, pavement it 1 the foundation if I 

Paris Exposition; the Government caval stable fl 1. the grooi >f which remain perfe 

aftei if service; the barracks of Notre Dame; th nbankment Ot the Avenue de 

I'Empereur; th at railroad bri ween Lyons and Mi the structures of the 

Northern Rail* and the ma »ry of the Gardens of Rentllly. 

-The if the. Suez < ht-house at its entrance are of this material, the 

latter!)' 180 feet high, and rest; na solid block containing 400 cubic j the 

B meratC. In thia country the followin ia of this work are to be seen al read 

The pa i »und the Worth Monumenl ind Fifth avenue ; then ring tomb 

.it the meten of the 1 Igreena, whi when finished, will be a massive monolith holding 
500 bodies in mbs;fort I build i I tly imitation of browi nd stone, m 

Brooklyn, finished and in course of erect the arche^ ilumna and traceries of the Roman 

Catholii Cat ral, Fitth avenue am th street: the I 1 of Wi -burg Pavilion at 

Rockav. .Hillings at Ward's Island ; and the casemates lly-ports, floors, etc., 

Fort Wa'dsworth on S1 tten Island, the G rrnment having adopted it at General Gillmore's 
suggestion. The beton-CO^net is said to be the product of an effort to revive one of the 
"lost arts." The element f the stone to be im.it are first ground down and mixed by 

machinery and then moulded. The moulds, after being gradually tilled by a scientific process 
which entirely excludes tl tir, are immediately removed, and the stone, which is ready for 
transportation in a few days, continues to increase in weight and density. 
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From the " Scientific American," April 1 1 , i 874, 

BETON-COICNKT ARTIFICIAL STONE FOR ORNAMENTAL ARCHITECTURE. 

Some seventeen years ago, M. Coignet introduced his beton stone into France. Although 
at first encountering popular prejudice, the material speedily made its way, through its intrinsic 
merit, into favor, and finally, after being experimented upon for a period of two years, was 
adopted by the French government in the construction of many important edifices and struc- 
tures. Forty miles of sewers in Paris, the immense aqueduct of Le Yanne. the arches of which 
cross the sandy valley of Fontainebleau for 1 distance of thirty-one miles, the supporting arches 
of the Exposition building, the docks at Bordeaux, and in various other prominent engineering 
works, the beton-coignet has been entirely employed; and also in Egypt the material has bet 
used for light-houses, and in forming the massive blocks used in the building of the Suez canal. 
In a large number of private and public edifices in the vicinity of this city, recently erected, th 
stone has been applied. Prominent instances among these are the arches, columns and 
traceries of the great Roman Catholic Cathedral, now in progress on the corner of Fifth avenue 
and Fiftieth street, and in the various architectural ornamentations of Prospect Park in 
Brooklyn. Our engraving represents Cleftridge Span, in the latter grand pleasure ground, a 
very beautiful arch, highly dec >i a ted, and the design of Mr. Calvert Yaux. This structure it was 
at first intended to build of granite and brick, but subsequently it was determined to make the 
whole of artificial stone, the material being especially advantageous for decorative purposes, as 
it offers great facilities for the reproduction of ornamental detail. A design once well modeled 
and prepared for carving, can readily be repeated. 

A large new manufactory of beton-coignet has been established by the New York and Long 
Island Coignet Stone Company; it is on Third avenue, between Third and Sixth streets, in 
Brooklyn. N. Y. The works are very extensive, covering an area of five acres, and are capable, 
we understand, of turning out fronts often ordinary houses per day. besides a large quantity of 
fine ornamental work, giving constant employment to some one hundred hands. The process 
of manufacturing consists in first grinding down the constituent elements of the stone to be 
imitated, and mixing them by machinery until they reach a plastic state. The moulds are then 
filled by a peculiar process which entirely excludes the air. and are immediately removed. The 
stone, within a few days, is ready for transportation, and continues to increase in density. 

The beton is impervious to water ; and so far as experience proves, withstands the effect of 
frost or extreme northern climates, and will withstand a crushing pressure of about four tons to 
the square inch. Structures composed of it are much lighter than those of natural stone, while 
the strength is equal, if not, in many instances, greater. A cubic foot of the material weighs 
about one hundred and forty-six pounds. Walls made of it present a homogeneous mass, and 
are not liable to the accidents common to brick and mortar structures. 

We learn that, since the failure of both granite and marble in the great fires of Chicago and 
Boston, tests have been made as to the capabilitv of beton-coignet to resist intense heat and the 
results show that it neither explodes like granite, calcines like marble, nor warps and twists 
like iron structures. It ,s. besides, a non-conductor of heat to no small extent, and therefore 
tends to check the passage of conflagrations from building to building 

General G.llmore, of the V. S. Engineers, some time since visited Europe for the express 
purpose of inspecting the structures made from this stone, and on his recommendation the Gov- 
ernment has adopted it for use in the construction of the casemates, sally-ports, floors, and other 
port.ons of Fort Wadsworth, on Staten Island. It would be difficult, we imagine, to limit the 
employments for which the material appears eminently suitable. As illustrated by Cleftridge 
Span, its peculiar character adapts it to the imitation of the most elaborate tracing and sculpture 
in the rarest stones ; for. by admixture of pigments, tiles of any color may be accurately repro- 
duced. The cost of manufacturing is said to be about half that of natural stone when cut. 
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From the "Brooklyn Eagle," June 1 1, 1873 



BUSINESS STRUCTURES. 

One of the 111 »<t elegant business structures in the city is the new office of the New York 
and Long Is! 1 id Coignet Stone Company, at the corner of Third street and Third avenue. It is 
35 I 43 feet. The style of the exterior is very peculiar, combining excellent specimens of a va- 
riety of architectural orders. It is built entirely of the Coignet artificial granite shaded stone. 
It is two stories and abasement. The lofty parapet adds to it the effect of almost a third story. 
The whole structure is a beautiful evidence of the work that can be turned out by that Company, 
who are determined to have a standing specimen of how it will endure all extremes of heat and 
cold, frost, snow and rain peculiar to our variable climate. The smallest detail in the masonry 
is remarkably well defined, and every design stands out in bold, striking relief. The edifice in the 
most select neighborhood would be a very attractive one, but located where it is, having nothing 
but wooden sheds and fences to contrast with it. stands out proudly and challenges the attention 
of all wayfarers. It is not improbable that another building akin to it. of the same material and 
design, will, b re long.be erected in the same locality for business purposes. As soon as the in- 
terior shall be finished it will be occupied for the business purposes of the Company. Win, Field 
& Son are the architects; D. B. & A. Rutan, the masons; Riley Cocroft. stone setter ; Henry 
Case, who built the frame work of the Fulton ferry-house, is thecarpenter. 

THE PROSPECT PARK FOUNTAIN. 

Visitors to Prospect Park have undoubtedly admired the fountain at the Plaza, near the 
Lincoln statue, with its elaborate and costly railing, but there is greater beauty in store for the 
people. The fountain, which clashes off its spray upon the currents so refreshingly at present, 
is only temporary. In the centre of the basin, on the foundation already laid, is to be a grand 
dome one hundred and thirteen feet in circumference. It will be constructed of the Coignet 
artificial stone. The base of the dome will be a series of gothic arches, up the sides of which 
are defined beautifully trailing vine leaves, up to where it meets a ring of smaller circumference, 
fiom whose sides shall issue jets in such arrangement as to form one entire sheet of water, 
which shall fall into the basin, leaving the openings of the gothic arches untouched. And from 
the summit will issue the usual fountain. The area beneath the whole dome will be lighted with 
gas, an arrangement which in the evening will produce an effect entirely new to Brooklynites— 
an efTect which will increase the admiration which visitors already express in the most enthu- 
siastic manner. The design is by Mr. Vaux, the celebrated landscape architect, who has 
contributed so many fine and pleasing effects to the Park. 

MISCELLANEOUS. 

The Coignet Stone Company's material is already in edifices where it will be thoroughly 
tested One°of the latest works accomplished with the aid of this artificial stone is the new 
receiving vault in the Evergreens Cemetery, with a capacity for holding five hundred bodies. 
The inner area measures fifty feet by twenty-six feet; height of main arch twenty feet, and the 
vestibule eight by eight feet. The Company is still supplying stone for the great cathedral in 
Fifth Avenue \ew York. It made the trimmings for several churches in outside towns ; for 
a house in Plainfield, New Jersey, and the Presbyterian church and chapel in Rondout, New 
York. 

THE COIGNET GRANITE BLOCK OF FLATS. 

The most remarkable looking block in the city is that which graces the junction o! 
Atlantic and Flatbush avenues. It is in the form of a triangle, and consists of thirty budd- 
ings. The front is of the beautiful artificial granite stone manufactured by the New lork 
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and Long Island Coignet Stone Company. Of the thirty houses, twenty-six have 20 feet 
fronts, and four have 25 feet fronts. The height is four stories, including stores. The flats 
on the three upper stories have each four apartments, with the modern improvements, and 
abundant closet room. For small, respectable families, an opportunity seems to be offered hei 
The external appearance of the block is rather attractive. The cornices, window sills, and para- 
pets are all so well defined, and the complexion of the stone is so clear, that we lose sight of 
the monotony which would have marred the effect if brown stone had been used. The proprie- 
tor is Mr. Vreeland. 



From the " Brooklyn Daily Eagle," August 29, 1873. 

The Works and Grounds of the New York and Long Island Coignet Stone Company — The Brooklyn 
Stone an I mprovement upon that of tin- Inventor — Business Done by the Company — The Grand 

Fountain at Prospect Tark—A Thing of Magnificence and Beauty— Scientific Examination 

and Test of the Coignet and other Artificial Stones. 

The New York and Long Island Coignet Stone Company, whose manufacturing establish- 
ment is in this City, located on Third avenue, and occupying the whole space of five acres 
between Third and Fourth streets, including the advantage of the Fourth street basin or branch 
of the Gowanus (anal, and extending to the canal, is an enterprise the nature of which com- 
mends it to the consideration of all who study building materials in regard to hncr development 
of taste, durability and economy in the expenditure of money. It is hardly necessary t<> con- 
sider the merits of the Coignet stone for the benefit of men engaged in building enterprises, such 
as architects and contractors, for that class of our citizens appear to be already in posse n of 
main important li< is as to its many advantages; for, while they do not generally adopt it. 01 
even recommend it. they have (many of them at least) confidence in the merits claimed for it, 
but in the absence of scientific knowledge, are patiently awaiting the results of the experiments 
already made by builders who have used it in various ways upon structures of different kinds in 
this city. Meanwhile the process of manufacturing the artificial stone goes on, mostly to Supply 
new buildings of churches and private residences in country towns within easy reach of New 
York, locations where the test will be of great \ due on account of their exposed positions. 

The Company, which appears to have ill the anxiety for success thai might la- expn ted in 
m enterprise involving so vast an outlay of capital, are nevertheless not impatient. Their 
operations being based upon thorough scientific inquiry and a sound practical knowledge of the 
powers of endurance of the artificial stone, they are in no way uneasy as to what the ultimate 
result must be. Their greatest anxiety is in regard to proper and ample preparations for the 
demands to be made upon their resources in the near future. 

In Europe, before the stone had reached the perfection of that which is manufactured 
here, that made under the original Coignet process was adopted for many of the most import- 
ant purposes in public buildings, including light-houses, sewers, aqueducts, bridges, syphons, 
tunnels, etc. From a report made by the United States Commi >ners to the Paris Exposition 
of 1867. it appears that b&on-coignet had been found admirably adapted for marine structures. 
The Suez Canal, the docks of Boulogne, and numberless structures of this kind, bear witness 
to its strength and utility. It should be known that the New York and Long island Coign- 
Stone Company have not rested in content in using merely the Coignet process. By persistent 
experiments and tests they have so far advanced from the original process as t tain from 
the inventors in Europe the acknowledgment that the Company here is making a stone greatly 
superior to anv that has been furnished in Europe. While the experiments have been in pro- 
gress, and new processes have been adopted in the production of this perfected Coignet stone, 
the work of supplying orders for the new cathedral in Fifth avenue. New York, and churches 
and residences out of town, as well as for buildings in different parts of Brooklyn, has been 
steadily going on. 
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AN EXHIBIT OF BUSINESS. 

The business done by the Company on the Gowanus Canal alone furnishes a partial indi- 
cation of what has been done in the past year. The materials received by canal, at the factory, 
from July I, 1872, to July 1. 1873, were as follows : 40 cargoes of sand ; 2,500 tons sundry mate- 
rials; 8,8od barrels Portland cement; and, during the same time, 765 building pieces of Coignet 
stone were shipped. This account does not, of course, include the vast business done by 

means of trucks and carts. 

THE NEW FOUNTAIN AT PROSPECT PARK. 

The stone for the great fountain at the Plaza at Prospect Park, near to the statue of 
Lincoln, is finished, and is lying in the yard awaiting removal to the place of construction. 
The present temporary fountain will soon be removed, and the new and magnificent struc- 
ture of Coignet stone will take its place. As was previously set forth in the J&ffr, the new 
fountain, which will be the most splendid architectural display of the kind in the country, 
will be erected upon the present ample foundation in the centre of the basin. It will con- 
stitute a grand dome one hundred and thirteen feet in circumference. At the base will be a 
series of Gothic arches, up the sides of which are defined, in exquisite taste and workman- 
ship, beautifully trailing vine leaves, up to where the arches rest, as it were, upon a ring 
of smaller circumference, from whose sides shall issue jets, so arranged as to form one 
entire sheet of water, which shall bend itself gracefully over the arches and fall into the 
basin without a drop falling upon the arches. From the summit of the superstructure will 
issue the usual fountain, unless the plan may have been changed. Such will be the arrange- 
ment of this fine structure, that the space beneath the dome and inside the arches at the 
base will be furnished with gas fixtures, providing for the lighting of the fountain for the 
delectation and admiration of visitors to the Park. Citizens may anticipate this piece of 
ornamentation as being creditable to the taste of the architect, Mr. Vaux, to the spirit of 
the Commissioners, and to the capacity for fine work of the Coignet Stone Company. 
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COIGNET PATENTS. 



The following patents have been granted Francois Coignet. in France, at various times since 
1856. In the United States as dated below : 



Patent Jfo. 88,54 



To all whom it may concern : 



Dated April 6, 1869. 



Be it known that I, Francois Coignet, of the city of Paris, in the department of the Seine, 
and empire of France, have invented certain Improvements in the Manufacture ol Artificial 
Stones ; and I do hereby declare that the following is a full and exact description thereof, which 
will enable others skilled in the art to make and perform the same, without further experiments 
and invention. 

The nature of this invention consists in a special mode of manipulation, whereby by the use 
of hydraulic lime, of sand, and, in some cases, the addition of a small quantity of hydraulic 
cement, artificial stones, much harder than any artificial stones ever made from similar materials, 
can be uniformly manufactured, my new artificial stones resisting perfectly the effects of frost, of 
currents of water, the infiltration of sea-water, the action of alkaline and neutral salts, and the 
friction of wheels. 

After repeated experiments. I have found that in order to obtain uniformly good artificial 
stone with sand, hydraulic lime, and hydraulic cement, it was necessa t > regulate in a 

systematic manner the amount of water employed in the manufacture there. second, to 
obtain, with a minimum quantity of water, the lime or c t in a state of plastic or viscous 

paste ; third, to have each grain of sand entirely lubricated, and coated over with a thin stratum 
of this viscous paste ; and fourth, to bring each and every grain of sand in close proximity with 
one another in a more thorough and effectual manner than is possible in any of the present 
known modes of manufacture of artificial stones. 

To obtain these results. I proceed as follows : 

Description of Process. 

Preparation of the Lime. 

The lime I prefer to employ is the kind known as hydraulic lime, as so denominated in 
"Totten on Mortars." 1838, page 2. 

I have found it impossible to obtain a lime-paste of the proper quality for my purpose by 
the ordinary methods used in making mortars, for, if we take air-slaked lime, and add to it the 
necessary amount of water (about fifty percent, in bulk), to obtain a paste, it would contain 
too much water for my purpose. If, on the contrary, we reduce the quantity of water, by using 
quick-lime and moist sand, or slaked lime and moist sand or dry sand, we obtain, instead of a 
paste, a moist powder of lime, which remains, in the subsequent treatment, in the interstices of 
the stone in an inert manner, and is totally unfit for the purpose. 

To prepare the lime, I take, of air-slaked lime, one hundred by measure, and of water, from 
thirty to forty by measure. This I introduce into a suitable mill, acting by compression and 
friction, and subject the mixture to a thorough trituration, until the result is, a paste which is 
perfectly plastic, viscous, sticky, and quite characteristic. 

Preparation of the Sand. 

Although any and every sand can be employed in the manufacture of artificial stones, yet. 
when it is desired to obtain special results, and a maximum of hardness, it is necessary to employ 
none but selected or washed sand. 
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The sand should be deprived of moisture, and for that purpose may be dried by the action 

of the sun or the application of artificial heat. When it becomes desirable to applv this artificial 

heat, my plan is to place the sand in suitable chambers, and to drive through it a current of 

heated air, but any mode of drying the sand, which can accomplish the result desired, may be 

employed instead. 

Trituration. 

• 

The lime-paste and sand, being mixed in the desired proportions (see furthei re introduced 
into a powerful mill, in which the mixture is triturated in an energetic manner, and unt il, without 
the introduction of a further quantity of water, the paste will present the desired degree of 
homogeneity and plasticity. 

When, for special purposes, it is desirable to introduce in the mixture a certain quantity ot 
hydraulic cement, this has to be done during the process of trituration, and the desired quantity 
of water, regulated by the quantity and nature of the cement employed, has to be introduced at 
or about the same time, so that, after proper trituration, the whole material will present the 
appearance of a short paste, or pasty powder, which is quite characteristic of my process of 
manipulation. 

The following proportions I generally employ for divers purposes, according to circum- 
stances and quality of materials: 

Sand, by bulk, 6. 4. 5, 4. 4. 5. 

Hydraulic lime, by bulk. 1. 1, i, j, 1, 1. 

Hydraulic cement, by bulk. o. o, 1-4, 1-4. 1-2. 1. 

It may sometimes happen that too much water has been introduced into the preparation of 
the paste, by some cause or other. In that case I use a proportionate quantity ofp alona, or 
of trass, or of any burnt clay properly prepared, but I regard all such addition as detrimental 10 
the quality of the stone, and only use it in emergencies. 

By employing none but white materials, a stone closely imitating white marble may be 
made, whilst, by the introduction in the paste of any coloring matters, oxides, carbonates, etc., 
or fragments of natural stones, any shade, variegations, or texture may be produced. 

In some cases it may be found more convenient to measure the different materials, to in- 
troduce them all at once in the mill, and to subject the whole to an energetic trituration, and. 
when it is desirable to obtain the maximum of hardness, to return the paste a second, and 
even a third time to the mill, but in all cases the mass must be brought to the state of pasty- 
powder, or short paste, which I designate as artificial-stone paste. 



Agglomeration. 

The artificial-stone paste, or pasty powder, described above, in order to become stone has 
to be agglomerated in moulds, or, in other words, the grains of sand have to be brought in as 
near proximity, one to the other, as possible. 

This 1 hold is impossible by any of the present modes of manufacturing artificial stones - 

r any pressure you may apply to one, both, or every side of a block of artif.cial-stone paste' 

w.ll only agglomerate the parts close, or relatively close to the spot where the said pressure is 

exerted, leaving the middle of the block porous, spongy, and open. This, which is true of small 

blocks, as bricks, becomes still more apparent in large blocks, and in monolithic structures 

To obviate this difficulty, the following is the mode of agglomerating the artificial-stone 
paste which I employ : 

We w.ll suppose that it is desired to obtain a block of stone two feet long, one foot wide 
and one foot thick. I procure a mould of the proper interior dimensions. This mould should 
be capable of sustaining heavy pressure, and of being taken apart at pleasure 

In this mould 1 introduce a certain quantity of artificial-stone paste, and with a rake I 
spread it to about one inch of thickness, more or less, according to the kind of work and char- 
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Patent No. 88, 5 ,(>. 

Dated April 6. 1869. 
To all whom it may concern : 

Be it known that I, Francois Coignet, of the city of Paris, in the department of the Seine, 
and empire of France, have invented certain Improvements in the Construction of Mono- 
lithic Structures; and I do hereby declare that the following is a full and exact description 
thereof, which will enable others skilled in the art to make and use the same. 

This invention relates to the construction of buildings, dams, wharves, abutment-walls, 
bridges, etc.. all of one piece of artificial stone, or of sections of the same joined together, 
the artificial stone being composed of sand, lime, and cement, prepared and agglomerated as des- 
cribed in my application for a patent for the same ; and 

The present invention consists in the introduction, into the moulds, of inside moulds, or 
cores, so as to obtain open spaces, cavities, flues, or, as it were, pipes, for the purpose of econo- 
mizing the material employed for ventilating, warming, conveying water, gas, etc. 

When I am building a dwelling-house, a church, a theatre, or any other kind of structure, 
of artificial stone, as the work progresses, the inside and outside parts of the walls are shaped 
by suitable sections of moulds, kept apart, and from spreading apart, bv proper bolts, to give the 
thickness of said walls. 

Now. to obtain any flues in the thickness of said walls, I place cores, of the proper shape and 
size, in the desired position for the same, and the artificial-stone paste, of appropriate character, 
is agglomerated all around said cores, and as the cores are removed, the wall is left perforated 
just in proportion as the cores are in number and size. 

For the flues of chimneys, for the conveyance of smoke, a certain admixture of fire-clay 
•may be introduced in the artificial stone-paste employed near the core. For the pipes or flues 
intended to convey water or gas, water-proof substances may be introduced ; and for the venti- 
lation and heating purposes, if the work is properly done, it is perfectly safe to dispense with 
the metallic casing ordinarily used for that purpose. 

In building abutment walls, wharves, dock, dams, locks, etc.. when, foi the purpose of resist- 
ance, a great bulk of masonry is required, as. when finished, the whole structure will be but one 
stone— a monolith, in fact— I am able to obtain greater resistance and strength by making the 
structure of greater dimension, and. at the same time, diminishing the expense bv making, by 
means of large cores, as above described, my walls hollow, full of perforations, niches, cells, 
flues, and hollows, which, by being filled with common earth pounded therein, go to make the 
weight required in the structure; and this system of building honey-combed monolithic struc- 
tures, filled with common earth, will hold good as regards any works of art. where the total 
weight of the masonry is a guarantee of the strength thereof. 

What I claim, and desire to secure by letters patent, is 

1. In monolithic buildings, made of agglomerated artificial stone-paste, the production of 
flues, pipes, or openings, for the purpose of heating. ventilating, convevmg water, gas, or smoke, 
etc.. by means and with the use of proper cores introduced in the thickness of the walls, and the 
agglomerating around said cores of a special composition of artificial stone-paste, in the manner 
and for the purpose herein set forth. 

2. In monolithic structures, such as wharves, dams, abutment-walls, etc., making the walls 
hollow, or honey-combed, and filling the said hollows or-cells with pounded earth, as herein set 
forth, for obtaining greater inertia-strength, or bulk of masonry, at a reduced expense. 

_, FRANCOIS COIGNET. [l. s.] 

Witness : L J 

Emile Barrault, 

17 BouUiard St. Martin. 
S. BONARD, 

17 Boulevard St. Martin. 
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Patent No. 88,547. 

Dated April 6, 1869. 

To all whom it may concern : 

Be it known that I, Francois Coignet, of the city of Paris, in the department of the Seine, 
and empire of France, have invented certain Improvements in Artificial Stone, Monolithic 
Structures, and Artificial- Stone Articles; and I do hereby declare that the foMowing is a full 
and exact description thereof. 

This invention relates to the monolithic structures, or articles made of artificial-stone 
paste, agglomerated as described by me in my application for letters patent therefor; and 

The present-improvement consists in the introduction into the body of the structure, or of 
the stone article, of double-headed nails, double T-pieces, clamps, hoops, scraps of twisted, or 
irregular-shaped irons, for the purpose of strengthening the same, and giving it greater 
cohesive strength. 

The irons to be thus introduced may be arranged in such a manner as to interlace each 
other, so that by the combination of this metallic skeleton, and of agglomerated artificial- 
stone paste, the thickness of the walls, or size of the articles, may be considerably 
reduced, and yet great strength be attained, Such, for example, would be the construction of 
a cylindrical web of small rod iron, or wire, upon and around which artificial-stone paste may 
agglomerated, so as to obtain water-pipes capable of resisting an interior pressure, which 

is so necessary in such pipes. 

Again, in the construction of troughs, or water-vats, angular-bent iron, or L-shaped pieces, 
may, with sood effect, be introduced in the body of the material, to give greater strength to the 
angles, and prevent the trough from spreading asunder at those points. 

The non-conductibility of the artificial stone made by my method, allows it to be used to 
good purpose, as a means of protecting and isolating telegraphic wires or conductors. 

Claiming no novelty in the use of iron clamps, or frame-work of metal, in ordinary 
masonry, or brick- work for strengthening the same, 

What I do claim, and desire to secure by letters patent of the United States, is — 

1. The combination of agglomerated artincial-stcne paste with iron scraps of irregular 
shape, such as nails, double-headed nails, or bolts, rings, hooks, clamps, wire, etc., substantially 
in the manner and for the purpose set forth. 

2. The introduction, in the body of artificial stones, or in the body of artificial-stone mono- 
lithic structures, made of agglomerated artificial-stone paste, of skeletons, or metallic frame- 
work, linked, or arranged so as to strengthen the same, substantially as specified. 

3. The application of agglomerated artificial-stone paste to the protection and isolating of 

telegraphic wires. 

FRANCOIS COIGNET. [L. s.] 

Witnesses : 

E.M1LE BAkRAULT, 

17 Boulevard Si. A Jar tin. 

S. BONARD, 

1 7 Boulevard St. Martin. 



Patent No. 88,8Jf8. 

Dated April 6, 1866. 
To all whom it may concern : 

Be it known that I. Francois Coignet. of the city of Paris, in the department of the Seine, 
and empire of France, have invented certain new and useful Improvements in the Manufacture 
of Artificial Stones ; and I do hereby declare that the following is a full and exact description 
thereof, which will enable any one skilled in the art to make and use the said invention. 
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In the ordinary way of employing hydiaulic cen>< nts, a large quantity of water is used, so 
is to obtain a thin mortar, having the consistency of cream. This mortar is always used at once, 
and it is indicated by all good practical authors as a great blunder to let the cement-mortar 
set before you use it. 

In my process, in order to obtain artificial stones of the greatest tenuity and hardness, I 
proceed thus : 

I introduce the hydraulic cement, in a dry state, into a proper mill, and when it is in motion. 
I introduce just enough water to moisten the cement ; and by prolonged and energetic tritura- 
tion, I obtain a thick, plastic paste. 

This plastic paste is now mixed with from two to three parts, in bulk, of good, sharp, fine 
sand, and the mixture is again returned to the mill, where it is again energetically triturated. 

As it comes out of the mill.it is heaped up and left at rest for a few minutes, when it is mixed 
with a further quantity of good, sharp, clean sand, of proper coarseness, in the proportion of 
from two to four parts, according to the object for which it is to be employed, and .t is again 
passed through the mill a third and even a fourth time, if necessary. 

It comes out of the mill in the proper state of plastic powder, or short paste, and in that state 
is one of the best artificial-stone pastes that can be obtained, which, by proper agglomeration 
will produce stones of the greatest hardness. 

What I claim, and desire to secure by letters patent, is— 

1. The use of hydraulic cement, ground with a relatively small quantity of water into a thick, 
plastic paste, for cementing sand in the manufacture of agglomerated artificial-stones. 

2. The herein-described process of retarding the crystallization, or setting of hydraulic 
cements, by repeated and prolonged triturations, whereby the proper amount o( sand'may be 
incorporated therewith. 

3- As a new article of manufacture, the artificial stones, or monolithic structures, made of 

hydraulic cement and sand, prepared and agglomerated substantially in the manner herein 
specified. 



Witnesses : 

Emile Barrault, 

17 Boulevard St. Martin. 

S. BONARD. 

17 Boulevard St. Martin. 



FRANCOIS.COIGNET. [l. s.J 



Patent J\ r o. 88,549. 

To all whom it may concern : Dated ' A P riI 6 ' ,86 9- 

Be it known that I. Francois CorGNET, of the city of Paris, in the department of the Seine, 
and empire of France have invented certain Improvements i. the Manufacture of Artificial 

win™ Me nth l^L ? CC i aW lhat the fo,Iowin ^ :i "■ ^d exact description thereof, which 
will enable others skilled in the art to make and use the same 

This invention relates to the manufacture of artificial stones, or monolithic structures, made 

sLe^hTch^ h> ' draU,iC Cemen land Sand " P-P^v P-P-ed in the 

7;, h "?T £•"«** and reined, several times, as pulverulent paste, or plastic powder, 
and called artificial-stone paste; and v \ \ 

SDec^edT/forT 6 " 1 ' " C T iS u S ^ the USC ° f hL ' at '° r the aPPli".ion of heat. H hereafter 
specified, and for the purpose further explained 

ca J h h^ e r!X d ; p by 7 eated e *P erime » ts - l " a ' We" lime, hydraulic lin.e. sand, and. in some 
a e Drev ousl heaZ"; ** *° \™ A *" *««»««**» oft***! stones, if thesesubs.a, 
Zxxl h 1 1 * Pr T r d6gree ; if ' ,0t Water is 0'»P'»yed for the preparation ; if the 

null m wh.ch the tnturafon of the substances is effected, is heated, either by the application of 
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artificial heat directly to the casing of the mill, by worms or otherwise, or if live steam is intro- 
duced into and through the substances undergoing trituration ; I have found, as I have remarked, 
that in that case the pulverulent paste which I obtain, possesses, to an extraordinary degree, the 
power of setting quickly and firmly, in short, of becoming quite hard as soon as it is agglomer- 
ated. This affords the greatest advantage for any piece of work that has to be exposed to frost 
a short time after it is made, and for all hydraulic works of art. and it allows, of course, the con- 
structions to be carried on all through winter, which otherwise would be interrupted by cold 
weather. 

In carrying my invention into practice, the sand, the lime, and the cement may be first 
heated, individually, by any convenient method, either by air, steam, or contact with heated 
surfaces. 

The mill may be heated by the direct action of fire thereon, or by having a steam-jacket, or 
coiled pipe, and, in some cases, live steam may be injected into the mill during its action on the 
triturated sub ices, in any of these cases the result being the same, to bring up and maintain, 
at a proper temperature, the m so as to obtain a hot artificial -8 tone paste, ready for agglo- 
meration in moulds, by the method I have already described e! here. 

What I claim, and desire t aire by letters patent, is — 

1, The application of heat in the preparation of artiflcial-ftone te, either to the materials 
aployed. before beii nixed, or to the mixture of the 5, luring the process of trituration, 

substantially in the manner and for the purpose set forth. 

2. The manul ire ol artificial stones, or monolithic structures, by means and with the use 
of hot agglomerated artiii al-stone paste, substantially prepared as herein set forth. 

FRANCOIS COIGNET. [L. s.J 
Witnesses : 

Emile Barrault, 

17 Boulevard St. Martin. 

S. BONARD, 

Boulevard St. Martin, 17. 



Pakmi No. 98,033. 

Dated December at, 1869. 

To all whom it may concern : 

Be it known that I. FRANCOIS Con. , of Paris. France, have invented certain new and 
useful Improvements in Metal-Clad Artificial Stones , and 1 do hereby declare that the follow- 
ing is a full and exact description thereof, reference being had to the >mpanying drawings, 
forming part of this specification, in which— 

Figure i represents ■ c roao » OB of oae >\ my improved met lad artificial stones; 

Figure : represents a front view of the same ; 

Figure 3 is a perspective view of the shield B . and 

Figure 4 represents, in section, a mould, and the process of manufacturing my improved 

stones. ... , 

This invention relates to that class of artificial stones which is manufactured by the agglom- 
eration or agglutination of sand, or other similar substances, by a suitable cementing material ; 

and 

My improvement consists in introducing into the moulds where such stones are cast, run 

or packed in. proper shields, corners, bands, angles, etc., of metal, and in providing said corners, 
shields, bands, or angles, with suitable clamps, hooks, bolts, etc.. fastened to. or making part 
the same, so that the soft material of the artificial stone will run, be cast, or be packed around 
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and against said hooks, bolt's, or clamps, or dovetail pr ..jections. and against the inner side or 
face of the shield, angle, band, or corner-piece, in such manner, that when removed from the 
mould. I obtain a metal clad artificial stone. 

I will describe the manufacture of a curb-stone by my improved process, ns any other stones 
used in the arts may readily be made by parties skilled in the art, after such description. 

The metal border, or angle-iron piece, which I employ, is represented in fig. 3, where I have 
shown the clamp-pieces e c c c\ which are fastened permanently to the angle-iron piece A. This 
may be made of iron, or of any other metal suitable for the purpose desired. 

T is the mould in which the curb-stone is to be shaped, and it is represented in cross-sec- 
tion in fig 4. 

The angle-piece A is placed in the mould T, in one of its lower corners or edges, and pre- 
senting the clamps c cc upward and inward. 

The artificial stone is now made in the ordinary manner, taking care to have the material B 
well packed around and against kHs clamps ccc, etc., and this is best done by repeated layers. 
carefully agglomerated according to my several modes of operation already described in former 
patents. 

When the mould is full, it is taken apart, and the stone, when hard, is turned over, and 
presents the appearance of fig. "2— a perfect stone, protected at its angle or most exposed part 
by a metallic shield. 

I do not claim as new. the protecting of stone by metallic shields ; but 

What I do claim as my invention, and desire to secure by letters patent of the United 
States, is— 

,14 Protecting: the exposed corners, sides, edges, or angles of artificial stones by means and 
with the use of metallic shields fastened thereto, in the process of manufacturing said stone, 
substantially in the manner herein set forth. 

2. As a new article of manufacture, a metal-clad artificial stone, made substantially as herein 
described, for building-purposes, or other wants of the arts, industry or commerce. 

In testimony whereof, I have signed my name to this specification,, before, two subscribing 
witnesses. 



- 



Witnes'ses : 

Emile Barrault, 

A MART, 17 Boul. St. Martin, Paris. 



FRANCOIS COIGNET. 
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Patent JVb. 98,034- 

To all whom it ma, concern : DatCd Decemb " ■*. lS6 9 - 

Be it know.n that I Frakcois Coijwet. of the city of Paris, in the department of l a Seine 

£,&^u^ M ° dC ° f to * to ** Agglomerated. Beton (concrete) 
^11 ?T „ ""w, ' d ° hereby deC ' are * hat ,he f«'l<>«'ing isa full and exact description 
thereof, winch w, 1 enable any one skilled in the art to make and perfonn .he snme. P 

mJS^^l m0nol ' thic stru «"re. °' * block of artificial stone, bv the system ofagglo- 
S T' and ' ■" SOme CaSeS ' h y drau,ic <*™nt.-i" the manner'. which iLe 

2 smooth suZeT'th Pate r' S ' " P ° Unding the "«"*««• P-te. the pounder, presenting 
I m Irate ^ o , P - * "'"' by "* w P cated aCtion thereon > " u « 'he same to be 

of- the pound^emplayed ? Sma11 ' s '" ooth s "^«. «" counterpart of the end 

Xow, aMhe-.ettH* of the ft* „ nd cement , , he evaporation of the ^^ ~ actK>n of 
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the air, cause this smooth surface to harden promptly, if we spread up n this partly-dry and se 
smooth surface a new quantity ofartilicial-stone paste to forma second stratum, although, being 
IB immediate contact with the former, this second stratum will not weld il T to the former one 
in an absolute manner, and this want of absolute welding, this solution of continuity between 
the two strata, may, in some cases, permit them to part, and therebv materially weaken the 
resistance of the mass, by presenting partings, beads, cleavages, or seams, throughout the mass 
of the beton. 

To obviate this difficulty, I have found that it was desirable, and now 1 do recommend in 
future, that before introducing, on a stratum of artificial stone just agglomerated, a new quantity 
ol artificial-stone paste to be agglomerated thereon, the smoothness of tjie existing stratum has 
i i be destroyed, the molecules have to be raised, a roughness created by the application to the 
surface aforesaid of a suitable tool, such as a rake, a comb, toothed wheel, or barrel, or any equi- 
valent instrument which will produce the desired effect, which is to obtain a i u-h surface. I 
now employ for that purpose a fragment of saw-blade, which, on being dragged along on the 
smooth surface, will tear it, scratch it, and roughen it, so that the pew stratum will nut find itself 
brought in contact with a smooth surface. 

I would always recommend, when it is intended to apply a new stratum, to resort to tl 
mode of roughening the last stratum before it is set ox dry, as it will be found that the work is 
much better. 

By this mode of operating, all the strata will be welded They will strongly adhere one to 
the other, and there will be no fear of the masonry or block presenting the beads, seams, cleav- 
ages, or partings, of which I spoke above. 

What I claim as my invention, and desire to secure by letters patent of the United States, is— 

The herein-described, mode .of obtaining a masonry, or block of ai.tihcjal Moie, of, the cha- 
racter known as Coignet's agglomerate, without seams, beads, or partings, by means of the 
system of roughening of the surfaces of the strata, substantially as herein set forth. 

In testimony whereof, I have signed my name to this specification, before two subscribing 
witnesses. • , 

FRANCOIS COIGNET. 

Witnesses ; 









Emile Barrault, 

Amart, 17 ftoul. St. Martin, Patis. 
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Patent No. 98,035. 

Dated December 21, 1869. 

To all iv horn it may concern : 

Be it known that I. Francois Coicnet, of the city of Paris, in the department of la Seine, 
and empire of France, have invented certain Improvement in Apparatus for the Manufacture of 
Agglomerates or Artificial Stone ; and I do hereby declare that the fol lowing is a full and exact 
de"scription of the same, having reference to the accompanying drawings, forming part of this 

specification, in which — 

Figure 1 represents a sectional elevation of one of my improved malaxators. through the 

longitudinal axis of one of its twin helices ; 

Figure 2 represents a top view or plan of the same, having part of the top broken to show 

inside work ; and 

Figure 3 is a cross=section at x .r of the helices and helix-case. 

The preparation of the artificial-stone paste which I have described in my former patent-, 
has caused me to modify greatly the apparatus generally employed in the manufacture of mortars, 
and to create or invent the following triturating-machine, which is characterized by the employ- 
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ment of twin and conjoint helices, parallel or convergent turnmg n l.ke or oppos te rect.ons^ 
and being brought close enough, one to the other, so that their thread or blades work one I. 
the other, and that they both exert their thrust in the same directum. 

The operation of this apparatus is such, and the effect H produces upon ,ny artificial stone 
paste is so defined, that I have called my machine a malaxator. 

My malaxator brings up the material, and at the same time works .t. It i. provided « 
adjustable automatic arrangement for feeding itself with the substances or materials used « .u* 
preparation of artificial stone paste ; and. „„ce set, will alu aj I dehver an identical product, at 

whatever <>peed it is run. , , 

A is the frame off the machine, having at the upper end the crow-pu-ces B. upon w Inch a . 
mounted the gearings, and at the lower part, the cross-piece C. upon which ..,-• fixed the rests 

or steps, for the lower part of the helices to run in. ^ 

6 are the cores of the helices, upon which are fastened the cont.nuous or interrupted blaaes 

S S S, etc., forming the thread of the helix. 

K are wagon-wheels, mounted upon the axle I. which enable the machine to "be transported 
thereon, and which, when the machine is in use, serve to maintain the malaxator at tt8 proper 
inclination, (about twenty-five degrees). 

The brace J is used to steady the malaxator. 

M N m N\ gearings, of any kind, for giving motion to the helices, either by steam, horse, 

power, or hand-power. 

q. conical sleeves or stoppers, adjustable upon the shafts D, for regulating the exodus of the 
artificial-stone paste, and by retarding the same, increase the pression and malaxation of the 

paste in the part Q' of the machine. 

Q, body of the malaxator. corresponding in shape and size to the helices. (See drawings, 

fig. 3.) 

P, receiving-chamber, where the materials enter the malaxator. 

T, sand-hopper, with its adjustable register or gate /. and. when required, sifting-apparatus T\ 

q\ sliding gate, to allow of the drainage of the machine. 

S' S', feeding-screws, working in the lower part of the two hoppers R' R', the one for lime, 
the other for sand or any other material or substance to be introduced into the artificial-stone 
paste, and feeding the same to the chamber P. 

r r \ r 2 r f, t pulleys, for chains or belts g, for transmitting the movement to the feeding- 
screws S' S'. 

/ J / 2 , spur-wheel and pinion (changeable for others of different relative speed), for regulating 
the exact amount of the two substances in the hoppers R R, to be delivered, in so many turns 
of the helices, into the receiving-chamber P. 

We have contemplated feeding, also, the water in an automatic manner, by the use of a 
suitable intermittent cock or reservoir-cock or valve, but so far, we prefer having a constant 
stream of water entering at Z, and an overflow at W for the same ; and the sand being drowned 
or fully saturated in a given proportion, by varying the overflow \V. gives us the proper amount 
of water for each turn of the helices. 

H are movable wooden shafts, which are placed in proper straps in the machine, and serve 
to hitch or harness a horse to the same, when it has to be taken from one place to another, 
making it a perfect wagon. 

Without precising the details of construction, which may be varied, the advantages we 
derive from the type of the apparatus I have invented, are the following : 

First, the apparatus having the receiving-chamber P upon the ground, is fed easily, with 
little labor; and the part Q'or delivery elevated, allows of a wheelbarrow or basket being placed 
under to receive the artificial-stone paste. This inclination also causes a more powerful malaxa- 
tion, by retarding the progress of the matter, owing to the specific gravity. 
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Second, the gearings are out of the i avaj from sand, water, dust, etc. 

Third, the helices, having their blades interlaid, their action upon the mater is of .1 quite 
different character than when laid helices are not thus • ted. 

Fourth, the sand is g raged by a ster. The lime and trie h\ ulic cement, the coloring 

ittcr, texture-giver, or any Other 1 rial used, may I* fi ml auatically, and the 

ichine once set by the inspector, the product il invariably the ides saving the lab 

•id v. tmstworthini required to obtain good results. The continuous intro- 

duction, mil 1 1 and regular quantities, the different substances, and the constant amount 
ofwatn supplied to the sand, place the materials in the b I circumstances I ucing, 

►pei .f the helices, an excellent alt, diti tit to attain li tru unponent ingrc- 

■n thrown in by shovel 01 basketfuls al 1 time. 
1 1 tv ing descri I, in mil, my malazator, 

What I claim as mv invention, and desire to secure by let' patent ol the Ufl I States, 

is — 

t. The inclined body or < .is< [• (j o, in combination with thi | »int helices D S D S, 

substantially as and for the purpo >rth, 

2. 1 gulating ind hopper, with its gate/, n ' -i i dent device, in combination with 
the helices D S D S ind e P Q Q . 

3. The use of one or more screws s. with hopper K. and of definit 1 spur-wheel 1 
and pinions / l / '-'. in combination with th<- helices D S D S substantially as spec I, and to 
the end ol securing automatic feed to the m tor. 

4. The watei pipe Z and variabl< »w W, or then equivalent I a the speci- 
fied upon the sand in t hr ni.ila xator. 

5. The conical adjustable sleeves >/ ■/, in combination with the piece Q and conjoint 
lices D S D S. 

6. The combination oftbe wheels K K, body l* « > • nd sbs ll H, in the manner and 
the end sel forth. 

In testimony wl tof, I have signed my n this spec »rc two subscribing 

witnesses. 



FRANCOIS COK.NIT 



Witnesses : 



BaRKAUI 1. 17 lioult-vard St. Martin 
AM \ki. 41 Rue Mir lay. 



Paten 1 09,06 



I> «r»-d January 25, 1870. 



To all whom it may concern : 



Re it known that I, Frv s CoiGNBT, of the cit f Paris, in the department of la Seine, 
and empire of France, have invented certain Improvement! in Artificial ind Monolithic 

Stl ares; and I d.i hereby d< re that the following is a full and exact description there' 
,i, h will 3 skilled in the art to make and use the same. 

The use of fat-lime eon es for the erection of buildings, bridges, dams, etc., is very 
limited, because, I ill the known processes of manipulate >f the said fat lime, the setting 
SUCli concretes is ge> illy so slow as to require weeks, months, and, in some cases, years, 
before they acquire the desired strength for r< the influences of the elements. 
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I It is true, (hat of late it was hoped that by substituting hydraulic cements for fat lime, a 

concrete could be obtained which would answer for building above ground, but the results, in 
practice, have not answered these expectations. 

These hydraulic-cement concretes, if made by the ordinary methods, do not resist the 
changes of temperature, cracking in the air, and becoming spongy. They are also more expen- 
sive, and their manipulation requires a strict and const. int watching. 

The object of my present invention is to point out a sure and reliable mode of obtaining, 
always in a practical manner, with ordinary or fat lime and sand, or sand and gravel, a good 
concrete, which may be used for all purposes of construction, cither as artificial stone, or for 
monolithic structures, as well in elevation as for underground works. 

This result cannot be obtained without bringing all the molecules of the concrete in closer 
proximity than they can be brought by the ordinary processes now employed; and I have 
found that the only practical mode of obtaining a good result, was by the following process: 

The proportion of fat lime and sand I employ is to be varied according to the object in view, 
and of the quality of the lime or sand which is at hand; and in this particular, it is much the 
same as in the confection of ordinary concretes, but the amount of water is of a capital and all- 
important consequence ; it has to be just enough for properly slaking the lime, and furnishing 
the due amount of dampness for the Crystallizing of the lime, and as this varies with the speci- 
mens of lime employed, nothing but practice can point out the exact amount of water to be 
used. 

The materials— sand, lime and water— are now to be triturated energetically in a mill, which 
will net by compression, friction, and agitation, and the material, to be ready for use. must pre- 
sent the peculiar appearance of pasty powder, SO characteristic in my process of manipulation. 

This pasty powder is now agglomerated in moulds, or in spaces where it is lequicd to be 
used, by successive layers, systematically pounded all over by the repeated action of a flat* 
ended T.anrmer. and no one layer is laid over the previous one until said layer or shattcrer has 
been pcifeclly packed and agglomerated. 

This mode of packing the granulated concrete paste in successive thin layers, and of apply- 
ing thereto, all over the surface thereof, the pounding action of a rammer. 'so as to exe.t on 
every -particle of material, and through the whole mass, a heavy and resistless pressure, is 
what I call my process of agglomerating, and it is in a great measure this process to which 
is due the hardness of my stones. 

By this combination of processes I obtain a stone or masonry-setting quicklv. and pre- 
senting, after due exposure to the influence of the elements, the marble-like character so 
desirable In a.tiheial stones, which cannot be obtained with fat lime and sand by any other 
known process of manipulation. 

When for some purpose I desire to obtain a quicker setting of my stones or masonrv, 
I employ a small quantity of good hydraulic cement, in combination with the lime; but in 
many cases I only use the fat lime. 

What I claim as my invention, and desire to secure by letters patent of the United 
States, is — 

The process, or combination of the several phvsico-chemico mechanical means, above 
described, of employing fat lime, or common lime, in a.tificial stones or monolithic struc- 
tures, substantially in the manner and for the purpose set forth 



Witnesses ; 



FRANCOIS COIGNET. 



Guido Barrault, 

AUNEIL. 
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Improvement in Pavement Blocks. Application filed June 20, 1873. 



Patent JVb. 148,818. 

Dated March 24. 1S74. 

Re it known that I. JOHN C. Goodridce, Jr. the city of Brooklyn, county of Kings and 
State of New York, have invented a new and useful Improvement in an Article of Manufacture 
to be known as Tree-G ratings, of which the following is a specification : 

The object of my invention is to make a p.n :nt adapted to be use- ind trees, that 

will allow air and moisture to get to their roots, prevent the ground near them from getting 

pr.ckcd, and at the same time allow the space around them to be used as a walk or way. 

To make this. I first prepare an artificial paste, which may be "I an) of the artificial stone 
or concrete mixtures, hut preferably of that mal wn as blton-coignet, and manufactured 

ulcr patents granted Fram is Coignet, of Paris, France, and numbered, respe< I\ . SS.545. 
88.546, 88.547, S8.548, 88.549, 9*035, 98.033. 98.034. and 99062. 

The artificial slone paste or concrete, in a plastic state, is rammed into moulds, in the bottom 
of which are inserted pieces of wood, or other material, of thfl si/.- and shape desired in the 
apertures of the grating. The mould is then removed, and, altera uffi nt tunc is allowed for 
the material lo thoroughly set, it is then placed in pieces of the required shape around the tree. 
The pavement can also be moulded in theplr.ee where it is to he used, the moulds and pieces being 
held in proper positions to preserve the open space by a wooden or metallic frame -work, which, 
when the material has been placed around them, can be removed, leaving the walk pci .1 

These perforations can be of any shape or size. A diameter of one to two inches is found to 

ee the best results. Grooves may also be cut in the upper and lower sides of the pavement. 
allowing more easy escape for the water, and facilitate cutting away a portion of the stone as 
the tree enlarges. 

This grating can be laid above the ground, supported at proper intervals, when it is 
desirable. 

While more especially designed for trees, it can be used in water-closets, at boat-landings, 
and in all places where it is desirable to have a pavement dry and clean at all times, and not 
absorbing moisture, 

It is also applicable as a combined grating and ballast for boats, fitting close to the bottom, 
leaving a dry Mooring, and saving the necessity of other ballast ; being cheap, it can be thrown 
overboard when required, and in the event of a boat capsizing will discharge itself. 

Having thus described my invention, what I claim is— 

A perforated pavement of artificial stone or concrete, as described, and adapted to the pur- 
poses set forth. 



JOHN C. GOODRIDGE, Jr. 



In presence of — 

H. H. Hall. 
Henry Case. 
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